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ABSTRACT

This report summarizes the results of the long-term ecological monitoring 

activities completed during fiscal year 2004 at the Idaho National Laboratory 

Site. During fiscal year 2004, the objectives were to continue to establish the 

baseline data set that was begun in 2003 and to monitor and evaluate the 

effectiveness of remedial actions for key ecological receptors. The field team 

collected samples of sediment, surface water, sagebrush, grass, cattails, deer 

mice, and surface and subsurface soil for assorted radionuclides, metals, 

nitroaromatics, soil fauna, earthworm toxicity, plant toxicity, and histopathic 

analyses. The team also collected data on the populations of small mammals, 

reptiles, birds, and vegetation and on the body-weight to kidney-weight ratios in 

small mammals. These results are in draft form and will be part of a baseline 

ecological data set that is expected to take five years to become functional. 
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Fiscal Year 2004 Ecological Monitoring 
Annual Report 

1. INTRODUCTION 

The Long-term Ecological Monitoring (LTEM) Project at the Idaho National Laboratory (INL) Site 

is collecting five years’ worth of baseline data in accordance with the requirements of the Record of 
Decision—Experimental Breeder Reactor-I/Boiling Water Reactor Experiment Area and Miscellaneous 
Sites, Operable Units 6-05 and 10-04 (DOE-ID 2002). The data collected in the second year of the 

project, fiscal year (FY) 2004, are summarized in this report. Ultimately, the LTEM Project will use the 

baseline data set to help focus future sampling efforts and determine whether observed biological 

responses resulted from legacy contamination, restoration activities, or natural processes. 

From the broadest to most specific, three documents govern LTEM activities at the INL Site: 

(1) the final record of decision (ROD) (DOE-ID 2002), (2) the Long-Term Ecological Monitoring Plan 
for the Idaho National Engineering and Environmental Laboratory (INEEL 2004), and (3) the yearly 

field sampling plan. The ROD specifies the broad need for ecological monitoring at the INL Site, the 

LTEM plan specifies the planned data collection areas and types of data to be collected, and the field 

sampling plan details all aspects of data collection. Under the LTEM Project in 2004, data were collected 

at the Idaho Nuclear Technology and Engineering Center (INTEC), the Mass Detonation Area (MDA), 

the Technical Support Facility (TSF)-07 disposal pond at Test Area North (TAN), and the aquatic and 

terrestrial reference areas. 

Four ancillary studies were conducted as part of the FY 2004 activities. The results of the first 

study, a bird survey, are summarized in Subsection 3.8 and presented in more detail in Appendix A. The 

results of the second study, a reptile trapping study, are summarized in Subsection 3.9 and presented in 

more detail in Appendix B. The third study, discussed in Appendix C, is a continuation of an evaluation 

that began in 2003 of a portable gamma-ray spectrometer system capable of determining concentrations 

of gamma-ray-emitting radionuclides in soil. The results of the fourth study, which evaluated the soil 

fauna in the top soil layers at the site, are summarized in Subsection 3.5. 

As directed by the ROD (DOE-ID 2002), the LTEM Project collected analytical and effects data in 

FY 2004. The analytical data included biotic (e.g., mice and plant tissues) and abiotic (e.g., soil) samples, 

which were sent for laboratory analyses. The effects data ranged from vegetative cover surveys and small-

mammal population estimates to histopathic studies of deer mice organs. Histopathology is a branch of 

science concerned with tissue changes characteristic of disease. 

Section 2 summarizes the analytical data, and Section 3, the effects data. Table 1 summarizes the 

data types and collection locations. Appendix D includes the associated limitations and validation (L&V) 

reports generated to support this project. 
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Table 1. FY 2004 sampling locations and data types. 

Media Sampled MDA TSF-07 INTEC Reference Areas 

Analytical Data 
Surface soil  

(0–2 in.) 

Radionuclides, 

nitroaromatics, metals 

Cyanide, radionuclides, metals Radionuclides and metals Radionuclides, nitroaromatics, metals 

Subsurface soil  

(6–24 in.) 

Radionuclides, 

nitroaromatics, metals 

Cyanide, radionuclides, metals Radionuclides and metals Radionuclides, nitroaromatics, metals 

Sediment Not applicable Cyanide, radionuclides, metals Not applicable Cyanide, radionuclides, metals 

Water Not applicable Cyanide, radionuclides, metals Not applicable Cyanide, radionuclides, metals 

Vegetation Radionuclides, 

nitroaromatics, metals 

Cyanide, radionuclides, metals Radionuclides and metals Radionuclides, nitroaromatics, metals 

Biota 

(deer mice) 

Not collecteda Cyanide, radionuclides, metals Radionuclides and metals Radionuclides, nitroaromatics, metals 

Effects Data 
Small-mammal 

population 

Two weeks of trap, 

mark, and recapture 

Two weeks of trap, mark, and 

recapture 

Two weeks of trap, mark, and 

recapture 

Two weeks of trap, mark, and recapture 

Vegetation 

population 

sampling 

50 Daubenmire plots 

collected at each 

sampling plot 

Not completed 50 Daubenmire plots collected at 

each sampling plot 

50 Daubenmire plots collected at each 

sampling plot 

Deer mice 

histopathic 

data 

Not collecteda Five kidney and liver samples Five kidney and liver samples 

per plot  

Five kidney and liver samples per plot  

Earthworm 

toxicity 

One sample per plot  One sample One sample per plot One sample per plot 

Plant toxicity One sample per plot One sample One sample per plot One sample per plot 

Soil fauna One sample per plot Not completed One sample per plot One sample per plot 

Deer mice 

body- to 

kidney-weight

ratios 

Five samples per plot Five samples Five samples per plot Five samples per plot 

a. Too few deer mice were present to constitute a sample. 
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2. ANALYTICAL RESULTS 

To characterize contaminant concentrations, the LTEM Project collected soil, plant, and animal 

samples from potentially contaminated sites. During FY 2004, data were collected from various media, as 

listed in Table 1. The analyses were performed in accordance with the “Idaho National Engineering and 

Environmental Laboratory Sample and Analysis Management Statement of Work for Analytical 

Services” (ER-SOW-394), which also establishes the required detection limits and quality assurance 

requirements for the analytical methods used. All analytical results underwent a cursory review by a 

Sample and Analysis Management (SAM) chemist under the guidance of GDE-106, “Sample and 

Analysis Management Organization Guide.” The cursory review process helps ensure that (1) the 

analyses requested in the task order statement/scope of work were performed and reported, (2) authorized 

analytical methods were used, (3) analysis holding times were met, and (4) the contractually agreed upon 

turnaround times were met. In conjunction with the cursory review, SAM data management personnel 

performed transcription error checks to verify that the data entered into Integrated Environmental Data 

Management System, which is database containing environmental sampling data for the INL Site, are the 

same as the data reported in the laboratory data reports. 

Appendix E provides analytical contaminant data, including the number of samples, the number of 

detects, and the average, minimum, and maximum concentrations by area. The following subsections 

summarize these data by medium and area. 

2.1 Radionuclides 

2.1.1 Soil Plots 

Samples of surface soil, subsurface soil, sediment, grass, sagebrush, cattails, and deer mice from 

the MDA, Reference Area 1, Reference Area 2, and the TSF-07 soil site were analyzed for alpha-, beta-, 

and gamma-emitting radionuclides. Note that deer mice were not abundant enough to obtain a sample 

from the MDA in 2004. Of the 27 radionuclides analyzed for, many were not detected in any media, some 

were detected very infrequently, and others were detected regularly. The radionuclides that were not 

detected in any media are Ag-108m, Ce-144, Co-58, Eu-152, Eu-154, Ru-103, Ru-106, and Zr-95.  

Four radionuclides were detected once in four different samples at low levels and included Sb-125 

in a deer mouse sample from Plot 3 at Reference Area 1 and Ag-110m in a surface soil sample from 

Plot 6 at Reference Area 2. The Ag-110m result for this sample was statistically positive and below its 

MDA. The sample was J flagged and is considered to be present in the sample, but the result may not be 

an accurate representation of the amount of activity present in the sample (SOS-TL049-05). Eu-155 was 

detected in a sagebrush sample at Plot 10 at INTEC. The Eu-155 result for this sample was statistically 

positive and below its MDA. That sample was also J flagged and is considered to be present in the 

sample, but again the result may not be an accurate representation of the amount of activity present in the 

sample (SOS-TL404-04). Mn-54 was detected in a subsurface soil sample from Plot 6 at Reference 

Area 2.

Several radionuclides were detected very infrequently in soil only. Zr-95 was detected in one 

surface soil sample from the MDA. The Zr-95 result for this sample was statistically positive and below 

its MDA. The sample was J flagged and is considered to be present in the sample, but the result may not 

be an accurate representation of the amount of activity present in the sample ( SOS-TL047-05). Cs-134 

was detected in two surface soil samples and one subsurface sample at the MDA. The Cs-134 results for 

these samples were statistically positive and below the MDA. Those samples were J flagged and are 

considered to be present in the sample, but the result may not be an accurate representation of the amount 
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of activity present (SOS-TL053-05 and SOS-TL047-05). Pu-238 was detected in four surface soil 

samples at INTEC. 

Appendix E provides a summary of the analytical contaminant data, including the number of 

samples, the number of detects, and the average, minimum, and maximum concentrations by area. The 

L&V reports listed in Appendix D should be referenced for more information. 

Figures 1a through 1e show the relationship of the mean of the selected detected radionuclides 

between media and areas. Note that only detections are included in the calculation of the mean for these 

figures, and only radionuclides that had detections in multiple sampling media are presented. Reference 

Areas 1 and 2 are presented separately, because a statistical assessment indicates that these soils are from 

different populations. The statistical analysis will be presented in the 2005 version of this report, when 

the 2004 and 2005 analytical data from the reference areas can be assessed. 

In soil samples from INTEC, the manmade radionuclides Cs-137, Co-60, and Sr-90 and the 

common naturally occurring radionuclides K-40 and isotopes of uranium, thorium, and radium were 

present. Generally, the manmade radionuclides’ activities were higher in surface soils than subsurface 

soils, whereas the naturally occurring radionuclides’ activities were uniform. Most of the plant samples 

contained only naturally occurring radionuclides, with K-40 being present in all of the samples and traces 

of other naturally occurring radionuclides (uranium, thorium, and radium) being present in a small 

number of samples. Sr-90, Am-241, Cs-137, Pu-239/240, and Co-60 were detected in a small number of 

small plant samples. Naturally occurring K-40 was the predominant radionuclide detected in mice. Traces 

of Am-241 and Pu-239/240 were detected in composite mice samples. The radionuclides Co-60, Sr-90, 

and Cs-137 were detected in a small number of composite mice samples. 

Figures 2 and 3 show the relationship of the concentration of Cs-137 and Sr-90 in surface and 

subsurface soils by plot. As is shown, the INTEC plots have elevated levels of both of these 

radionuclides, with one of the highest detections being in Plot 5. It is important to note that these results 

are not a mean value but represent one sample, except in the case of duplicates. Note that the manmade 

radionuclide concentrations are higher in surface versus subsurface samples. This can be attributed to the 

fact that fallout from aboveground atmospheric testing contributed to the presence of some of these 

radionuclides in surface soils. 

2.1.2 Aquatic Sites 

Cattails, sediments, and water at the TSF-07 disposal pond and Mackay Reservoir (as a control) 

were sampled in 2004. Five samples of each medium were taken from each area. Ten radionuclides were 

evaluated: Cs-134, Cs-137, Co-60, K-40, Pu-239/240, Ra-226, Sr-90, U-233/234, U-235, and U-238. 

Note that the quantification of Ra-226 is unreliable because of possible gamma ray interferences at 

186 keV from low levels of U-235. These two radionuclides emit a gamma-ray with the same energy and 

are virtually indistinguishable without an analysis specific to Ra-226 (SOS-TL041-05 and other L&Vs for 

the ecological sampling). Cs-134 was detected in one sediment sample from TSF-07, and Pu-239/240 was 

detected in one water sample from Mackay Reservoir. The means of the other radionuclide detections are 

presented in Figures 4a through 4c. Not surprisingly, Figures 4a and 4b illustrate that Cs-137 and Sr-90 

levels are elevated in one or more media at the TSF-07 disposal pond. However, it appears that K-40 and 

Ra-226 are also elevated, which was not anticipated. As is seen in Figure 4c, U-233/234, U-235, and 

U-238 appear elevated at Mackay Reservoir. These will be evaluated further in the final summary report 

of this project. Figures 5a through 5c present the results by individual samples. These figures reflect the 

trends seen in the means presented earlier. For example, Sr-90 was not detected in any sample from 

Mackay Reservoir but is present in four of five samples from the TSF-07 disposal pond. 
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Appendix E provides a summary of the analytical contaminant data, including the number of 

samples, the number of detects, and the average, minimum, and maximum concentrations by area. The 

L&V reports listed in Appendix D should be referenced for more information. 

2.2 Inorganics 

2.2.1 Soil Plots 

The inorganics assessed in surface soil, subsurface soil, grass, sagebrush, and deer mice include 

arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, nickel, strontium, 

vanadium, and zinc. Figures 6a through 6f present the relationship of the inorganics between media at the 

MDA, Reference Area 1, Reference Area 2, and INTEC. Note that no deer mice were collected at the 

MDA in 2004. 

Samples were grouped by concentration to provide the best visual comparison. Non-detects were 

not included in the calculation of the means. Reference Areas 1 and 2 are presented separately. Having 

the reference area data provides us with a range within which these metals may be present in the different 

soils at the INL Site. The background concentrations used at the site for risk assessment were calculated 

from data collected primarily at the New Production Reactor site (Rood et al. 1996). These data may not 

be representative of the variation occurring naturally at the INL Site. 

Visual differences that are apparent include elevated soil concentrations at Reference Area 2 and 

the MDA (see Figure 6a). Selenium is also elevated at the MDA, as shown in Figure 6b. 

The TSF-07 soil grid has one sample for each medium (i.e., surface soil, subsurface soil, grass, 

sagebrush, and deer mice). These are presented in Figure 7. These values will be included in the 

2005 evaluation of soil plots at TAN. 

Appendix E provides a summary of the analytical contaminant data, including the number of 

samples, the number of detects, and the average, minimum, and maximum concentrations by area. The 

L&V reports listed in Appendix D should be referenced for more information. 

2.2.2 Aquatic Sites 

Figures 8a through 8d present the mean concentrations from the five samples taken at TSF-07 and 

Mackay Reservoir. It appears that many of the metals are elevated at Mackay Reservoir. This is difficult 

to evaluate because of the lack of areas for comparison. These data will be combined with the other 

aquatic area data due to be collected from 2005 to 2007 and assessed further in the final report. 

Appendix E provides a summary of the analytical contaminant data, including the number of 

samples, the number of detects, and the average, minimum, and maximum concentrations by area. The 

L&V reports listed in Appendix D should be referenced for more information. 
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Figure 1a. INTEC, MDA, Reference Area 1, Reference Area 2, and TAN (TSF-07 soil site) mean 

radionuclides by medium. 

Figure 1b. INTEC, MDA, Reference Area 1, Reference Area 2, and TAN (TSF-07 soil site) mean 

radionuclides by medium. 
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Figure 1c. INTEC, MDA, Reference Area 1, Reference Area 2, and TAN (TSF-07 soil site) mean 

radionuclides by medium. 

Figure 1d. INTEC, MDA, Reference Area 1, Reference Area 2, and TAN (TSF-07 soil site) mean 

radionuclides by medium. 
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Figure 1e. INTEC, MDA, Reference Area 1, Reference Area 2, and TAN (TSF-07 soil site) mean 

radionuclides by medium.  
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Figure 2. Soils concentrations of Cs-137 at INTEC, the MDA, Reference Area 1, and Reference Area 2 

by plot. 
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Concentrations by Plot
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Figure 3. Soil concentrations of Sr-90 at INTEC, the MDA, Reference Area 1, and Reference Area 2 by 

plot.
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Figure 4a. Mackay Reservoir and TSF-07 mean radionuclides by medium.  



10

Mean Concentration of Radionuclides in Aquatic Sites (b)
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Figure 4b. Mackay Reservoir and TSF-07 mean radionuclides by medium. 
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Figure 4c. Mackay Reservoir and TSF-07 mean radionuclides by medium.  
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Concentration of Radionuclides in Aquatic Sites by Plots (a)
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Figure 5a. Radionuclide concentrations at Mackay Reservoir and TSF-07 by plot.  
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Figure 5b. Mean radionuclide concentrations at Mackay Reservoir and TSF-07 by plot.  
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Concentration of Radionuclides in Aquatic Sites by Plots (c)
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Figure 5c. Mean radionuclide concentrations at Mackay Reservoir and TSF-07 by plot.  

Figure 6a. Mean inorganic concentrations at INTEC, Reference Area 1, Reference Area 2, and the MDA 

by medium. 
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Figure 6b. Mean inorganic concentrations at INTEC, Reference Area 1, Reference Area 2, and the MDA 

by medium. 

Figure 6c. Mean inorganic concentrations at INTEC, Reference Area 1, Reference Area 2, and the MDA 

by medium. 
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Figure 6d. Mean inorganic concentrations at INTEC, Reference Area 1, Reference Area 2, and the MDA 

by medium. 

Figure 6e. Mean inorganic concentrations at INTEC, Reference Area 1, Reference Area 2, and the MDA 

by medium. 
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Figure 6f. Mean inorganic concentrations at INTEC, Reference Area 1, Reference Area 2, and the MDA 

by medium. 

Figure 7. TSF-07 soil plot inorganics by medium (this represents one sample per medium). 
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Figure 8a. Mean inorganic concentrations at Mackay Reservoir and TSF-07 by medium.  

Figure 8b. Mean inorganic concentrations at Mackay Reservoir and TSF-07 by medium.  
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Figure 8c. Mean inorganic concentrations at Mackay Reservoir and TSF-07 by medium.  

Figure 8d. Mean inorganic concentrations at Mackay Reservoir and TSF-07 by medium. 
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2.3 Organics 

Samples from the MDA, Reference Area 1, and Reference Area 2 were analyzed for organic 

compounds of concern related to the use of explosives (nitroaromatics). As expected, none of these 

compounds was detected in the samples taken from the reference areas. The vegetation samples were 

extracted outside the holding times recommended by the U.S. Environmental Protection Agency, and the 

data evaluator correctly assigned “R” flags to the data. However, the project intends to use the data as 

reported by the laboratory, because the compounds of interest are relatively stable, all of the results 

(including those for possible explosive degredation products) were non-detects, and the samples were in 

temperature-controlled storage refrigerators while being held for analyses. 

Appendix E provides a summary of the analytical contaminant data, including the number of 

samples, the number of detects, and the average, minimum, and maximum concentrations by area. The 

L&V reports listed in Appendix D should be referenced for more information. 

2.4 Cation Exchange Capacity and pH 

Cation exchange capacity and pH are also measured for each of the soil samples. The mean results 

by area are presented in Figures 9 and 10. The averages are within the expected range for soils in this 

area. The results by plot are presented in Figure 11. 
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Figure 9. Surface soil and subsurface mean cation exchange capacity by area. 
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Figure 10. Mean of pH of surface and subsurface soils by area. 

Figure 11. pH of surface and subsurface soils by area and plot. 
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3. EFFECT RESULTS 

To determine whether effects to plants and wildlife are occurring on the INL Site, the 

LTEM Project sampled and analyzed indicator species in potentially contaminated INL Site areas and 

uncontaminated reference areas. 

3.1 Earthworm Bioassay Analyses 

Earthworm bioassays are a widely recognized tool for evaluating the toxicity of contaminated soils. 

In this protocol, earthworms (Eisenia foetida) were added to soil samples collected from INTEC, the 

MDA, Reference Area 1, Reference Area 2, and TSF-07 (soil plot). A control soil was included for 

two replicates. The primary test endpoint is earthworm mortality, recorded on Day 14. Earthworm 

bioassays were conducted with site soils. Survival and growth (indicated as body weight change) were the 

endpoints monitored. 

Figure 12 presents the survival as a proportion of the total number of worms beginning the 14-day 

test. Survival was higher in the site soils than the control and Reference Areas 1 and 2. The mean 

proportion of earthworms surviving by plot is presented in Figure 13. Body weight as an average by area 

is presented in Figure 14 and by plot in Figure 15. As is shown, the control and TSF-07 were the only 

areas where earthworms gained weight. All on-site values were statistically different than the control 

(see Appendix F), except for Plot 9 at Reference Area 2, Plot 3 at the MDA, and Plots 1 and 9 at INTEC.  
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Figure 12. Earthworm survival as a proportion of total beginning the 14-day test. 
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 Mean Proportion of Earthworms Surviving
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Figure 13. Mean proportion earthworm survival by location. 

 Mean Change in Body Weight by Area

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

Control INTEC MDA REF1 REF2 TSF-07

W
e
ig

h
t 

d
if

fe
re

n
c
e
 (

g
ra

m
s
)

Total

Average of Wt (g) Difference

Area

Figure 14. Change in earthworm body weight by area. 
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 Mean Change in Body Weight by Plots
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Figure 15. Change in earthworm body weight by location and plot. 

3.2 Kidney and Liver to Body Weight Ratios 

The kidneys and livers of mice used for histopathic studies were weighed for comparison to body 

weight. Five mice were harvested at each plot for a total of 50 mice from INTEC, 25 mice from 

Reference Areas 1 and 2, and five mice from TSF-07. As can be seen in Table 2, the body, liver, and 

kidney weights appear to be lighter at the TSF-07 soil plot, while the reference areas have the highest 

body weights. However, when the average ratio of liver to body weight and kidney to body weight are 

calculated, this difference is not evident. Figures 16 through 18 present the body, liver, and kidney weight 

averages by plot and area. Generally, it appears that the females weigh more than the males, but this may 

be due to pregnancy. Liver weights do not appear to be influenced by sex, nor does kidney weight except 

in the case of Plot 5 at INTEC, where the female kidney weights appear to be low. Figure 19 presents the 

organ to body weight ratios by sex at each area. Figures 20 and 21 present liver to body weight and 

kidney to body weight at each area by sex and plot. As shown in Figure 21, it appears that the average 

liver to body weight ratio is generally lower by plot as compared to the reference areas. Plot 5 again has 

the lowest kidney to body weight ratio for females of all the plots sampled in 2004. 

Table 2. Deer mice body, liver, and kidney weights and ratios. 

Area

Body Mass 

(g) 

Liver

(wt)

Kidney 

(wt)

Liver/body  

(wt)

Kidney/body 

(wt)

INTEC 17.07 0.99 0.30 5.82 1.76 

MDA NA NA NA NA NA 

TSF-07 15.68 0.82 0.26 5.25 1.66 

REF1 18.84 1.26 0.31 6.67 1.66 

REF2 17.09 1.26 0.31 7.35 1.83 
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Figure 16. Deer mice body weight averages by location and plot. 
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Figure 17. Average liver weight in deer mice by plot and area. 
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Figure 18. Average kidney weight in deer mice by plot and area. 

Figure 19. Average organ to body weight ratio in deer mice by sex and area. 
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Figure 20. Average liver to body weight ratios in deer mice by location and plot. 

Figure 21. Average kidney to body weight ratios in deer mice by location and plot. 
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3.3 Plant Toxicity Tests 

Plant toxicity tests were conducted with soils from the MDA, INTEC, Reference Area 1, 

Reference Area 2, and the TSF-07 soil plot using five species: carrots, corn, onions, radishes, and 

soybeans. Germination, mortality, and growth were measured as endpoints to determine whether site soils 

were toxic to plants. The laboratory report for this assessment is presented in Appendix G. 

Figure 22 shows the mean number of plants that emerged per location across all six replicates for 

each sample. Based on visual inspection, the mean number of onion and carrot plants that emerged tended 

to be lower for the laboratory controls than for site soils, with the exception of INTEC. INTEC also had 

the lowest emergence rate for both radish and soybeans. Figure 23 presents the mean plant emergence at 

INTEC for carrots and onions as compared to Reference Areas 1 and 2 and the control. It is apparent that 

plots at INTEC have a much lower emergence rate than either the control or reference areas. A 

comparison of Figures 2 and 3 indicates that Cs-137 and Sr-90 are also at higher levels at these plots. 

However, further evaluation will be needed before this relationship can be contributed to the 

concentration of these radionuclides in the soil. This same relationship is reflected in Figure 24, which 

shows the mean emergence rate at INTEC with the control and the reference areas. 
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Figure 22. Mean emergence by species at each area. 
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Figure 23. Mean emergence of carrots and onions at INTEC as compared to Reference Areas 1 and 2 and 

the control. 
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Figure 24. Mean emergence of soybeans and radish at INTEC as compared to Reference Areas 1 and 2 

and the control. 
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Figures 25 and 26 present the mean plant heights, Figures 27 and 28 present the root length, 

Figures 29 and 30 present the aboveground biomass, and Figures 31 and 32 present the belowground 

biomass. These results indicate that in some cases the plants grew slightly better in the site soils than in 

the controls. However, a pattern of poor performance at plots within INTEC is evident. This pattern is 

particularly evident in the results of the carrot and onion plots. Statistical analysis of the data is needed in 

order to determine whether the differences observed are statistically significant. 
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Figure 25. Mean plant height by species at each area. 
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Figure 26. Carrot and onion mean plant height for INTEC as compared to Reference Areas 1 and 2 and 

the control. 
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Figure 27. Mean root length by species for all areas. 
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Figure 28. Carrot and onion mean root length at INTEC compared to Reference Areas 1 and 2 and the 

control.
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Figure 29. Mean aboveground biomass by species by area. 

Figure 30. Carrot and onion mean aboveground biomass for INTEC as compared to Reference Areas 1 

and 2 and the control. 
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Figure 31. Mean belowground biomass by species. 

Figure 32. Carrot and onion mean belowground biomass for INTEC compared to Reference Areas 1 and 2 

and the control area. 
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3.4 Histopathic Analyses 

Certain toxicants can affect cell morphology, causing inflammation, necrosis, and other changes 

that histopathologists can identify visually. Histopathology results were obtained for 105 deer mouse liver 

and kidney samples (and an occasional spleen sample) from INTEC, 50 from the two reference areas, and 

five from TSF-07 by Dr. Gene Hubbard at the Southwest Research Institute, who rated each sample 

according to lesion type and severity (Figure 33). 
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Figure 33. Summary of histopathology results by area. 

There was an obvious greater severity of lesions in samples from the soil-based plot sampled at the 

TSF-07 disposal pond area. Deer mice at INTEC also appear to have slightly elevated incidences of 

necrosis and inflammation. The laboratory report for this assessment is included as Appendix H. 

3.5 Soil Fauna Data 

Thirty soil samples were analyzed for the mesoarthropod test. Arthropods are separated by Berlese 

extraction from the soil samples. Generally, the results from Berlese extractions allow determination of 

arthropod biodiversity and abundance and may help determine what, if any, impact soil contamination is 

having on the arthropod community. Figure 34 summarizes these data by area. The understanding of these 

data will require additional assessment and sampling, because little is known about the soil fauna at the 

site and because the period of sampling may have a major impact on this community. 
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Figure 34. Summary of soil fauna data by area. 

3.6 Plant Population Data 

The Daubenmire method is used to estimate the percent of ground cover. The monitoring team 

completed 50 quadrat surveys at each sampling plot at INTEC, the MDA, and the reference areas. The 

summary of the percent of cover by plots and species is presented in Appendix I. This information is 

summarized by the percent of cover by growth form in Figure 35. The plant composition data and the 

small-mammal data will be used to evaluate the habitat and provide a baseline for trending of its 

condition. This evaluation will be reported as completed after five years of data collection. 
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Figure 35. Percent of cover by growth form and area. 

3.7 Mammal Population Data 

The mammal population study entails capturing, measuring, individually tagging, releasing, and 

recapturing small mammals. This assessment entails five years’ worth of data collection and comprises a 

large number of samples. The full assessment of these data will be performed as part of the five-year 

report. Table 3 presents the number of small mammals captured and released by location in FY 2004. 

The general aim of the study is to develop a baseline for trending the reproductive variability and 

survival performance of the species of concern, both in contaminated areas and background areas. 

Although populations are not always indicators of effects, these data are an important variable in 

correlating potential causes and effects.  

Table 3. Small mammals caught and released by location. 

Species Trapped REF1 REF2 INTEC MDA TSF-07 

Dipodomys ordii (Ord’s kangaroo rat) 3 6 15 1 0 

Lagurus curtatus (sagebrush vole) 0 0 4 0 1 

Neotoma cinerea (bushy-tailed woodrat) 2 2 7 23 0 

Onychomys leucogaster (grasshopper mouse) 10 39 90 40 1 

Peromyscus maniculatus (white-footed deer mouse) 74 129 721 45 193 

Perognathus parvus (Great Basin pocket mouse) 1 9 12 0 0 

Spermophilus mollis (Paiute ground squirrel) 6 37 6 290 0 

Tamias minimus (least chipmunk) 42 179 420 178 37 

Sylvilagus nattallii (mountain cottontail) 0 0 0 1 0 

Mustela frenata (long-tailed weasel) 0 0 2 0 1 

Total 138 401 1,277 578 233 



35

3.8 Avian Population Monitoring 

The avian monitoring effort was initiated in 2004. The paper discussing this effort in detail is 

presented in Appendix A. The existing breeding bird survey techniques already adopted at the INL Site 

were used. The 2004 bird surveys were conducted in conjunction with the small-mammal and plant 

studies already under way. The five study areas were surveyed from June 17 to July 12, 2004, with point 

counts.  Each area consisted of a 10-point walking or driving route, and each point was the location of a 

three-minute, unlimited-radius point count. The routes were replicated three times. The relative number of 

birds counted by area is presented in Figure 36.  

A total of 1,811 birds representing 29 species were recorded along the three survey routes, 

including all replicates. Replication did not affect the number of birds detected at a location. The number 

of birds detected increased with time at the Reactor Technology Complex (RTC), decreased with time at 

the MDA, and was unrelated at the other areas. As discussed in Appendix A, there were significant 

differences between the number of birds detected and the biodiversity index between the areas.  As shown 

in Figures 37 and 38, the RTC had the greatest diversity (22 species) and the greatest abundance (785) but 

the lowest average biodiversity index (0.297). INTEC had the highest mean biodiversity index (0.574). A 

correlation might exist between the number of birds and the presence of standing water. 

Figure 36. Relative number of birds counted by area. Values are the sum of all replicates and, therefore, 

overestimate the actual population size. 
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Figure 37. Relative abundance of birds by area as a percent of the total birds detected (1,811). Values 

include all replicates and, therefore, overestimate the actual population size. 

Figure 38. Total number of species detected at each area. Values include all replicates. 

3.9 Reptile and Amphibian Population Monitoring 

Several species of reptiles and amphibians are known to exist on the INL Site, but few studies of 

their populations have been conducted. Assessing populations of reptiles and amphibians is an important 

aspect of a long-term ecological monitoring project, because such assessments increase our overall 

knowledge of the variety and abundance of species on our study plots. Many amphibian and reptile 

species have characteristics that make them sensitive to environmental indicators (DOE-ID 2003). The 

most common species identified on the INL Site were targeted for study; these include the sagebrush 

lizard (Sceloporus graciosus), the short-horned lizard (Phrynosoma douglassi), the Great Basin spadefoot 

toad (Spea intermontana), the gopher snake (Pituophis melanoleucus), and the western rattlesnake 

(Crotalus viridis).
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During the summer of 2004, a preliminary evaluation was conducted of methods to determine the 

presence and absence of certain common species at the INL Site. The overall data were summarized and 

are presented in Figure 39. The most common species observed/captured was the sagebrush lizard (77%), 

and the next most abundant was the short-horned lizard (17%). See Appendix B for a more detailed 

evaluation of the 2004 effort. 

Percent Capture/Viewed

PHDO

17%
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3%

SCGR

77%

SPIN

3%

Figure 39. Pie graph of the most common species observed/captured (SPIN = Great Basin spadefoot toad, 

PHDO = short-horned lizard, PIME = gopher snake, and SCGR = sagebrush lizard). 

4. DISCUSSION AND LESSONS LEARNED 

As discussed throughout this report, the final assessment will occur when all of the data have been 

collected. Some preliminary assessments indicate that the background areas will have to be assessed 

separately due to the difference in soil types and possibly past disturbance. Reference Area 2 was found to 

be the site of an old homestead. The evidence of this past activity (over 50 years ago) is observable in 

aerial photos of the area and provides a good comparison to areas whose disturbance is from more recent 

remediation activities. It may also provide the information for trending of post-remediated sites. The two 

reference areas provide an indication of the range of values for many of the toxicity tests used to evaluate 

effects.

Preliminary assessments also indicate evidence of effects on plants from elevated levels of Cs-137 

and Sr-90 at various INTEC plots. Since this is not an anticipated response, it will have to be examined 

carefully. Other possible impacts to this site will be examined more carefully. The 2004 data will also be 

combined with data collected from other sites to see whether this is an isolated impact or is reflected in 

other areas. 

Lessons learned include excessive trap mortality caused by summer heat. Getting into the field 

earlier and closing traps during the day can alleviate some of these concerns. In addition, many errors 

were incurred when reading ear tag numbers. Adverse weather (i.e., wind and rain) can occur, and as 

many as three people sometimes provide data simultaneously to the recorder, making for a difficult job. 

Training of personnel is critical to increased awareness of the difficulties in recording the mammal data. 

Therefore, the recorders will be trained more thoroughly in the future. 
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Appendix A 

Long-term Ecological Monitoring 
2004 Breeding Bird Survey 

Matt Blandford, Idaho State University 

ABSTRACT

This research initiated a long-term study of the avifauna in specific areas of the Idaho National 

Laboratory (INL) Site in conjunction with small-mammal and plant studies already under way at these 

locations. Using point counts, we monitored the avian wildlife on five study areas from June 17 to 

July 12, 2004. Each area consisted of a 10-point walking or driving route, where each point was the 

location of one three-minute, unlimited-radius point count. We replicated each route three times. A total 

of 1,811 birds representing 29 species were recorded along the three survey routes, including all 

replicates. Replication did not affect the number of birds detected at a location. The number of birds 

detected increased with time at the Reactor Technology Complex (RTC), decreased with time at the Mass 

Detonation Area (MDA), and was unrelated at the other areas. There were significant differences between 

the number of birds detected and the biodiversity index between the areas. The RTC had the greatest 

diversity (22 species) and the greatest abundance (785) but the lowest average biodiversity index (0.297). 

The Idaho Nuclear Technology and Engineering Center (INTEC) had the highest mean biodiversity index 

(0.574). A correlation may exist between the number of birds and the presence of standing water. 

A-1. INTRODUCTION 

Since 1966, the Breeding Bird Survey has been used to monitor the abundance and distribution of 

birds in North America. As part of this large-scale survey, annual roadside point counts are conducted on 

routes across the United States and Canada to track population changes of songbirds over time. Point 

counts can also yield a good deal of other information about avian wildlife. In 1985, official Breeding 

Bird Survey and unofficial facility routes were established at the INL Site. They have been used to 

evaluate the dynamics of populations and the effects of natural or human-caused disturbances, such as 

fire, and to detect species of special concern and determine their status (Vilord 2003). 

This research was intended to initiate a long-term study of the avifauna in specific areas at the 

INL Site in conjunction with small-mammal and plant studies already under way. This report presents the 

data obtained during the surveys conducted in 2004. Because this is the first time avian point counts have 

been used as part of the Long-term Ecological Monitoring (LTEM) Project, this analysis evaluates the 

effectiveness of our methods as well as the results of species abundance generated by those methods. 

A-2. STUDY AREAS 

The INL Site is an 2,302-km2 (889-mi2) area in the northwestern Eastern Snake River Plain with 

flat to rolling, high-desert terrain predominated by sagebrush-steppe habitats. It is a semiarid desert with a 

mean annual precipitation rate of less than 23 cm (9 in.) and large daily and seasonal temperature 

fluctuations. The border of the INL Site is secured, and the activities within the boundaries are controlled. 

This makes the INL Site a refuge for a variety of plants and animals, including breeding passerine birds. 

We surveyed the following four study areas within the boundaries of the INL Site. 
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Reactor Technology Complex (RTC)—Historically, waste generated from the RTC’s three 

nuclear reactors has been stored in four waste ponds outside of the RTC security fence. Releases from 

spills and underground storage tanks have occurred, and, today, the RTC still generates low-level 

radioactive and chemical wastes that are stored in evaporation ponds. Specifically, previous investigations 

have identified various radionuclides and heavy metals, such as arsenic and mercury, as the primary 

contaminants of potential concern. These liquid wastes are of concern for ecological receptors, including 

birds, that may receive exposure from ingestion of contaminated water or aquatic invertebrates. The 

vegetation at the RTC is predominantly sagebrush and crested wheat grass, which support populations of 

horned larks (Eremophila alpestris), western meadowlarks (Sturnella neglecta), and smaller numbers of 

other species. Large numbers of blackbirds, swallows, and waterfowl are attracted to the evaporation 

ponds.

Mass Detonation Area (MDA)—The MDA has been used for a number of mass detonation tests 

involving thousands of pounds of explosives, land mines, smokeless powder, and bombs. The MDA soils 

remain contaminated with trinitrotoluene (TNT), Royal Demolition Explosive (RDX), and various 

degradation products. The area is sparsely vegetated with sagebrush, spiny hopsage, and a variety of 

grasses. It has no aquatic component. The Big Lost River channel runs nearby but has not held water 

since 1997, although a few cottonwoods that attract nesting raptors still survive on its banks. High 

numbers of horned larks, sage sparrows (Amphispiza belli), and Brewer’s sparrows (Spizella breweri) are 

regularly seen in this area. 

Idaho Nuclear Technology and Engineering Center (INTEC)—Historically, INTEC was used 

to recover U-235 from expended military and test reactor fuel. Potential release sites associated with 

various facilities at INTEC include sumps, ponds, injection wells, spills, and a tank farm used to store 

hazardous substances. The primary sources of contamination include historical waste discharged to the 

INTEC disposal well, leakage from concrete holding tanks, and accidental releases to the environment. 

Contaminants of potential concern include organics, radionuclides, metals, corrosives, petroleum waste, 

and mixed waste. INTEC also has sewage treatment ponds that attract a variety of birds and other 

animals. The surrounding area varies from tall, dense shrub habitats (sagebrush and rabbit brush) to 

shrubless, crested wheatgrass habitats. These habitats support horned larks, western meadowlarks, sage 

sparrows, and Brewer’s sparrows as well as swallows and other birds that are attracted to the standing 

water and structures at this site. 

Reference Areas—The reference areas were chosen based on soil type, disturbance, and habitat 

type to ensure they matched impacted areas to the greatest extent possible. The reference areas are located 

outside of the prevailing wind pattern, which could introduce site-related contaminants, and serve as 

relatively undisturbed sagebrush-steppe habitat for comparison to experimental sites. One of the reference 

areas (Reference Area 1) is predominated by sagebrush, rabbit brush, and various grasses on and off 

rolling lava outcrops. It supports a number of sagebrush obligate species, including sage sparrows, 

Brewer’s sparrows, and sage thrashers (Oreoscoptes montanus) as well as the typical horned larks and 

meadowlarks. The vegetation at the other reference area (Reference Area 2) is predominately low 

sagebrush and a variety of bunch and rhizomatous grasses in sandy soils. High numbers of horned larks, 

western meadowlarks, and Brewer’s sparrows can be seen in this area. Neither reference area has an 

aquatic component. 

A-3. METHODS 

We monitored the avian wildlife by conducting point counts on five study areas at the INL Site 

from June 17 to July 12, 2004. The five areas consist of the RTC, the MDA, INTEC, and the two 

reference areas described above. 
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Each area was divided into 10 randomly chosen 100-m2 (120-yd2) plots for small-mammal trapping 

and habitat characterization according to the 2004 field sampling plan (INEEL 2004). These plots were 

used as a reference for designing walking (REF) or driving (RTC, INTEC, and MDA) routes through each 

area based on the availability and position of roadways. Each route consisted of 10 survey points (five for 

each reference area). Routes were designed to survey an area similar to that covered by the mammal plots, 

and points were located near or in the plots as often as possible. Points were located at least 400 m 

(1,312 ft) from the nearest neighboring point. Each point was named, flagged with orange surveyor tape, 

and marked using the Global Positioning System. The coordinates of point locations are shown in 

Table A-1.

Each point was the site of one three-minute, unlimited-radius point count. At each point, an 

observer counted all of the individuals seen or heard within the allotted period. Counting the same 

individual twice was avoided even if encountered at different count locations. Surveys began 

approximately 30 minutes before sunrise and continued until three replicates were completed with at least 

45 minutes elapsing between the start of one replicate and the start of the next. All surveys were 

completed before 11 a.m. Surveys were not conducted during inclement weather, including any amount of 

precipitation, wind exceeding 12 mph, or other conditions that interfered with the detection of birds by 

sight or sound as judged by the observer. 

A-4. OVERALL FINDINGS 

A total of 1,811 birds of 29 species were recorded along the four survey routes, including all 

replicates. Summaries of the data for each area are provided in Tables A-2 through A-5. Similar numbers 

were counted at the reference areas, INTEC, and MDA, but more than twice as many were counted at the 

RTC (Figure A-1). The RTC had the greatest total abundance of birds (785), which accounted for 43% of 

all the birds counted (Figure A-2). The RTC also had the greatest total number of species detected: 22 

(Figure A-3).  

A-4.1 Differences within Areas 

In general, there were few significant differences in the number of birds between point count 

locations within the same route. This was true of all study areas except INTEC. Significantly more birds 

were detected at INTEC3 than at any other location in that area (P < 0.001). It is important to note that 

these tests were based on only three replicates. 

A-4.2 Differences between Areas 

A significantly different mean number of birds was detected between areas (analysis of variance 

[ANCOVA], F4,75 = 6.09, P = 0.001; Figure A-4). The largest number of birds was detected at the RTC 

and the least at INTEC. The mean numbers of birds detected at the reference areas were quite similar, as 

shown in Figure A-5. Tukey tests indicated that significantly fewer birds were detected at INTEC 

(P < 0.001) and the MDA (P = 0.003) than at the RTC. All other pair-wise comparisons were not 

significant.

There was also a significant difference in the mean biodiversity index (number of species/number 

of birds) between areas (ANCOVA; F4,75 = 9.40, P < 0.001; Figure A-6). The RTC had the lowest average 

bird density index (BDI) (0.297), and INTEC had the highest (0.574). P values for all pair-wise 

comparisons are shown in Table A-6.  
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Sagebrush obligate species (Brewer’s sparrows, sage sparrows, and sage thrashers) represented a 

significantly different proportion of the birds detected between areas (factorial ANOVA, F4,80 = 41.64, 

P < 0.001; Figure A-7). A greater proportion was detected at the reference areas. Tukey tests indicated 

that both reference areas were significantly different from INTEC and the RTC. P values for all pair-wise 

comparisons are provided in Table A-7. Between 20% and 40% of birds seen in each area were sage 

obligates, except at the RTC, which contained a very small percentage of these species (< 2%). Nearly 

40% of the birds seen at the reference areas were sage obligates.  

A-4.3 Effectiveness of Methods 

The main effect of time of day on the number of birds detected was masked by significant 

interaction between time and area (ANCOVA, F4,75 = 18.78, P < 0.001) at two of the areas. The number 

of birds and time of day were positively related at the RTC, slightly negatively related at the MDA, and 

largely unrelated at the other three areas, as shown in Figure A-8. Along the same lines, when the effect 

of time of day is statistically eliminated, there is no additional effect of replicate (ANCOVA, F2,73 = 0.78, 

P = 0.464). 

A-5. DISCUSSION 

A-5.1 Differences within Areas 

Point counts were fairly consistent within individual areas. This is strong evidence that our 

estimates are good representations of the respective study areas, because there is little variation within 

areas. This is especially true at the reference areas, where habitat is largely homogeneous. Facility routes 

are more likely to vary from point to point due to the proximity of a point to attractive (water pools) and 

repulsive (heavy traffic) conditions unique to specific locations. 

A-5.2 Differences between Areas 

The presence of large watering areas at the RTC is likely the best explanation for the significantly 

higher number of birds observed there. The high number of birds, especially the high number of horned 

larks, explains the low BDI. On average, we counted more birds but the same number of species. Due to 

the way the BDI is calculated (number of species/number of birds), this would decrease the ratio and, 

thus, lower the BDI. 

The presence of water might also explain why counts went up later in the day at the RTC. Thermal 

regulatory behaviors, such as inactivity, are less important when water is readily available. A study on 

desert black-throated sparrows showed that supplementing water resulted in larger clutches and increased 

reproduction (Coe and Rotenberry 2003). This suggests that an unnatural water source in an otherwise dry 

desert would represent a reproductive advantage to birds that used it; therefore, birds could retreat to 

water during the hottest parts of the day, making them more likely to be detected. 

If this were true, however, we would expect a similar trend to be seen at other sites containing 

accessible watering areas. This was not the case. INTEC, which had several waste ponds comparable to 

those at the RTC, showed no relationship between the number of birds and time of day. Likewise, if water 

were affecting daytime activity rates, we would expect all areas lacking water to show similar trends. Yet 

the MDA had a significant negative trend, while both reference areas had no trend. The MDA was the 

only site that responded as strongly as we expected—that is, significantly fewer birds later in the day. 
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The RTC was the last area to be surveyed. It was surveyed on July 12, which is closer to the end of 

the breeding season relative to the survey time of other areas. This may have contributed to the high 

numbers of birds seen there. Males may have been less territorial, both sexes may have been released 

from nesting duties, and fledglings may have been most numerous at this time. In other areas (such as 

INTEC where some water was present), this was probably not the case, because they were surveyed 

nearer the peak of the nesting season. Other site-specific habitat differences might be affecting the 

relationship between the number of birds and the time of day. The results indicate, for the most part, that 

it is safe to assume we conducted our surveys in a timely manner sufficient to detect an optimal number 

and species of birds. 

We calculated the highest (INTEC) and lowest (RTC) BDI at disturbed sites, while nondisturbed 

sites (REF) represented middle values. The common assumption in ecology that pristine, undisturbed 

wilderness will yield the greatest biodiversity is being refuted by more and more evidence (O’Neill 2004). 

Disturbed areas usually support large populations of the best adapted organism and little of others due to 

high physical limitations, and undisturbed sites have relatively low biodiversity due to biotic limitations 

like competition (Hogsden and Hutchinson 2004). According to the intermediate disturbance hypothesis 

first proposed by Connell (1978), biodiversity will be highest in the ecosystem that encounters natural or 

human-induced disturbance on regular, spaced intervals. 

If we assume, then, that the reference areas represent average BDI values for sagebrush-steppe 

habitats, then there must be some explanation for the high BDI at INTEC and the low BDI at the RTC. 

Drawing any justifiable conclusions is difficult without having an empirical measure of the degree of 

disturbance in particular areas and without being able to control for the effects of water availability, 

facility presence, and contamination. Regardless of the explanation, the disturbance appears to be having 

some affect on avian community structure at the INL Site.  

Perhaps the most interesting statistic is the relationship between sites and the percent of sage 

obligates. All of the disturbed sites had lower numbers of sage obligates than the reference areas. The 

RTC was extremely low. There are a number of possible explanations for this difference. For example, 

high numbers of horned larks could outcompete the sage obligates at the RTC, the habitat structure at the 

RTC could be inferior relative to the reference areas for sage obligates and vice versa for horned larks, or 

horned larks could be more tolerant of disturbances than are the sage obligates. The best explanation may 

be differences in habitat, although a combination of factors is probably in play. 

A-5.3 Effect of Our Methods 

Overall, we detected no significant relationship between time and number of birds. This was not 

what we expected. We expected the number of birds detected to decrease over time at all of the areas and 

for that relationship to be the same across all areas. At most areas (the references areas and INTEC), no 

relationship was detected. At the MDA and the RTC, the relationship was significant but in opposite 

directions. If the presence of water was causing the number of birds using the RTC to increase later in the 

day, we would expect that to be true at all sites with standing water. This supports the hypothesis that 

inactivity during the hottest parts of the day is less significant when water is readily available. This is also 

supported by the poor relationship at INTEC, which had available water. The MDA and reference areas 

had no standing water and had stronger relationships, even though the relationships were not significant at 

the reference areas. If surveys were continued well into the day, the negative relationship between 

detections and time would probably be more pronounced.  

Regardless of the effect of time, we can conclude that replicating counts does not disturb the birds 

to the extent that it alters our detection rates. The absence of a main effect of replicate indicates that the 

time it took to complete three replicates of a route was appropriate and that surveyor presence does not 
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significantly alter the number of birds detected. We found, however, that the downfall of replication is 

that it is time-consuming without a great improvement in the detection of birds and species. In the future, 

we might consider increasing the number of points in a route and eliminating replication at the same 

locations. This should drastically increase the efficiency of the surveys without much sacrifice in the 

quality of data. 
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Table A-1. Field coordinates of point counts (UTM/UPS NAD27 CONUS). 

Point Count Identity Coordinates 

1REF1 12T  0361422  4835250 

1REF2 12T  0361422  4835650 

1REF3 12T  0361022  4835650 

1REF4 12T  0361022  4835250 

1REF5 12T  0360622  4835250 

2REF1 12T  0347410  4838720 

2REF2 12T  0347810  4838720 

2REF3 12T  0347810  4839120 

2REF4 12T  0347410  4839120 

2REF5 12T  0347110  4838920 

INTEC1 12T  0343718  4826483 

INTEC2 12T  0344090  4826522 

INTEC3 12T  0344457  4826504 

INTEC4 12T  0344454  4826119 

INTEC5 12T  0344523  4825768 

INTEC6 12T  0344450  4825327 

INTEC7 12T  0344286  4825079 

INTEC8 12T  0343977  4824880 

INTEC9 12T  0343693  4824661 

INTEC10 12T  0343194  4824737 

MDA1 12T  0347333  4833134 

MDA2 12T  0347447  4832811 

MDA3 12T  0347625  4833130 

MDA4 12T  0347927  4833436 

MDA5 12T  0347535  4833435 

MDA6 12T  0348033  4833054 

MDA7 12T  0348196  4832714 

MDA8 12T  0348004  4832341 

MDA9 12T  0347697  4832433 

MDA10 12T  0347846  4832751 

RTC1 12T  0341144  4827346 

RTC2 12T  0341153  4827806 

RTC3 12T  0341512  4827973 

RTC4 12T  0341815  4827947 

RTC5 12T  0342164  4827866 



Table A-1. (continued). 
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Point Count Identity Coordinates 

RTC6 12T  0342278  4827529 

RTC7 12T  0341873  4827566 

RTC8 12T  0342051  4827127 

RTC9 12T  0341694  4827301 

RTC10 12T  0341272  4827308 
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Table A-2. Results of the bird count at INTEC on June 23, 2004. 

Species Abundance Percentage 

Barn swallow 31 10.16 

Black-billed magpie 2 0.66 

Brewer’s blackbird 1 0.33 

Brewer’s sparrow 29 9.51 

Brown-headed cowbird 21 6.89 

Common night hawk 2 0.66 

Common raven 8 2.62 

Ferruginous hawk 1 0.33 

Horned lark 89 29.18 

House finch 7 2.30 

Killdeer 14 4.59 

Mourning dove 7 2.30 

Rock wren 8 2.62 

Rough-winged swallow 1 0.33 

Sage sparrow 24 7.87 

Sage thrasher 15 4.92 

Say’s phoebe 9 2.95 

Tree swallow 13 4.26 

Western kingbird 2 0.66 

Western meadowlark 21 6.89 

Total individuals = 305   

Total species = 20   

Table A-3. Results of the bird count at the MDA on June 28, 2004. 

Species Abundance Percentage 

Brewer’s sparrow 28 8.56 

Brown-headed cowbird 32 9.79 

Common night hawk 1 0.31 

Common raven 1 0.31 

Grasshopper sparrow 3 0.92 

Horned lark 135 41.28 

Loggerhead shrike 1 0.31 

Mourning dove 9 2.75 

Red-tailed hawk 8 2.45 

Rock wren 4 1.22 

Sage sparrow 61 18.65 

Sage thrasher 14 4.28 

Swainson’s hawk 1 0.31 

Western meadowlark 29 8.87 

Total individuals = 327   

Total species = 14   
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Table A-4. Results of the bird count at the reference areas on June 17 and 22, 2004. 

Species Abundance Percentage 

Brewer’s sparrow 56 14.21 

Brown-headed cowbird 23 5.84 

Grasshopper sparrow 2 0.51 

Horned lark 104 26.40 

Mourning dove 11 2.79 

Red-tailed hawk 3 0.76 

Rock wren 13 3.30 

Sage sparrow 65 16.50 

Sage thrasher 35 8.88 

Savannah sparrow 8 2.03 

Western meadowlark 74 18.78 

Total individuals = 394   

Total species = 11   

Table A-5. Results of the bird count at the RTC on July 12, 2004. 

Species Abundance Percentage 

Barn swallow 78 9.94 

Brewer’s blackbird 36 4.59 

Brewer’s sparrow 8 1.02 

Brown-headed cowbird 24 3.06 

Common night hawk 3 0.38 

Common raven 18 2.29 

European starling 10 1.27 

Horned lark 439 55.92 

House finch 37 4.71 

Killdeer 21 2.68 

Mourning dove 8 1.02 

Northern harrier 1 0.13 

Red-winged blackbird 26 3.31 

Rock wren 2 0.25 

Rough-winged swallow 10 1.27 

Sage sparrow 4 0.51 

Sage thrasher 1 0.13 

Say’s phoebe 9 1.15 

Spotted sandpiper 1 0.13 

Tree swallow 32 4.08 

Western king bird 4 0.51 

Western meadowlark 13 1.66 

Total individuals = 785   

Total species = 22   



A-13

Table A-6. Pair-wise comparisons of the mean biodiversity index between areas. 

Area

Difference 

of Means 

Standard Error of 

Difference T Value 

Adjusted 

P Value 

Area = 1REF subtracted from: 

2REF -0.0150 0.06161 -0.244 0.9992 

INTEC 0.1333 0.05336 2.498 0.0981 

MDA 0.0295 0.05336 0.553 0.9814 

RTC -0.1584 0.05336 -2.968 0.0294

Area = 2REF subtracted from: 

INTEC 0.1483 0.05336 2.780 0.0489 

MDA 0.0445 0.05336 0.835 0.9193 

RTC -0.1433 0.05336 -2.686 0.0622 

Area = INTEC subtracted from: 

MDA -0.1038 0.04357 -2.382 0.1276 

RTC -0.2917 0.04357 -6.695 0.0000 

Area = MDA subtracted from: 

RTC -0.1879 0.04357 -4.312 0.0003

Table A-7. Pair-wise comparisons of the mean proportion of sagebrush obligates between areas. 

Area

Difference  

of Means 

Standard Error of 

Difference T-Value 

Adjusted  

P-Value 

Area = 1REF subtracted from: 

2REF 0.0161 0.05394 0.30 0.9983 

INTEC -0.2569 0.04671 -5.50 0.0000

MDA -0.1190 0.04671 -2.55 0.0872 

RTC -0.6036 0.04671 -12.92 0.0000

Area = 2REF subtracted from: 

INTEC -0.2730 0.04671 -5.84 0.0000

MDA -0.1351 0.04671 -2.89 0.0362

RTC -0.6197 0.04671 -13.27 0.0000

Area = INTEC subtracted from: 

MDA 0.1379 0.03814 3.615 0.0040

RTC -0.3467 0.03814 -9.090 0.0000

Area = MDA subtracted from: 

RTC -0.4846 0.03814 -12.70 0.0000
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Figure A-1. Relative number of birds counted by area. Values are the sum of all replicates and, therefore, 

overestimate the actual population size. 

Figure A-2. Relative abundance of birds by area as a percent of the total birds detected (1,811). Values 

include all replicates and, therefore, overestimate the actual population size. 

Figure A-3. Total number of species detected at each area. Values include all replicates. 
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Figure A-4. Mean number of birds (± standard error of mean) detected between point count locations 

within study areas. A significant difference in the number of birds was detected at INTEC (A) but not at 

any other area (P < 0.001). (Note: TRA = RTC.) 
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Figure A-5. Mean number of birds (± standard error of mean) detected by area. The response has been 

natural log transformed. ANCOVA detected a significant difference in mean number of birds between 

areas (P= 0.001). Pair-wise comparisons showed that significantly fewer birds were detected at INTEC 

(P < 0.001) and the MDA (P = 0.003) than at the RTC. (Note: TRA = RTC.) 
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Figure A-6. Mean biodiversity index (± standard error of mean) by area. BDI is the number of species 

divided by the total number of birds detected. The response has been arcsin-square root transformed. 

ANCOVA detected a significant difference in BDI between areas (P < 0.001). All pair-wise comparisons 

are presented in Table A-6. (Note: TRA = RTC.) 
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Figure A-7. Mean proportion of sagebrush obligate species (± standard error of mean) detected by area. 

Factorial ANOVA detected a significant difference in the proportion of sagebrush obligates between areas 

(P < 0.001). All pair-wise comparisons are provided in Table A-7. (Note: TRA = RTC.) 
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Figure A-8. Relationship between time of day and the number of birds detected. The main effect of time 

of day at the RTC and the MDA was masked by significant interaction between time and area (P < 0.001). 

(Note: TRA = RTC.)  
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Appendix A-A 

Statistical Methods 

I addressed the effect of time and differences in the number of birds between areas with a single 

general linear model. Using the number of birds as the response, I tested area, location, and time effects 

along with time-area interactions simultaneously with analysis of covariance. Area is the region being 

sampled, and location is the specific locale within a region where point counts actually took place. I was 

not interested in location effects as much as area effects, but, because point count locations occurred at 

only one level of area and to ensure independence of data points, it was necessary to nest location within 

area as a random effect. It was justified to define location as a random effect, because the locations of 

point counts were randomly selected from within study areas and were intended to represent the entire 

study area.  

Each reference area consisted of five point count locations, and the other areas had 10. The 

variance was not equal among areas. I accounted for unequal sample size and variance between study 

areas by using the sequential sum of squares for tests instead of adjusted sum of squares. I re-ran the 

model with the terms in different orders to test the robustness of different terms. Specifically, I looked for 

differences when time was placed before or after area in the model, because area and time were not 

orthogonal. The same model was repeated using the biodiversity index as the response variable instead of 

number of birds. 

It was necessary to transform the response variable (number of birds detected or BDI), because 

initial analysis of the untransformed data showed that the variation was not homogenous and the residuals 

were not normally distributed. A square root transformation was not sufficient to correct these deviations 

in the data on the number of birds, so I used a natural log transformation.  

I used Tukey multiple comparison to detect pair-wise differences between all combinations of areas 

in both number of birds and proportion of sagebrush obligates. Comparing this many areas with each 

other is conservative to prevent Type I error and may be masking significant differences in some cases. In 

addition, these comparisons were based on simpler models that excluded nested location effects. It was 

more informative to look at all pair-wise comparisons than comparing each disturbed site to the reference 

areas alone. 

I addressed the effect replication might have by adding replicate and replicate-area interactions to 

the model. The interaction term was not significant, and the adjusted R2 of the model decreased slightly. 

For this reason, it was justified to leave the interaction term out of the analysis. Likewise, adding the 

replicate term alone decreased the adjusted R2 and otherwise detracted from the strength of the model. 

Therefore, it was justifiable to leave replicate out of the model entirely, because all replicate effects were 

already accounted for by time. 

To address the question of difference in proportion of sagebrush obligates, I used the percent of 

sagebrush obligates by location (total obligates/total birds at each point count location) as the response 

variable. Because I already knew the effect of time, I was only interested in differences between areas. 

Again, it was necessary to nest location within area to ensure independence. Arcsine (square-root) 

transformation of the percents slightly improved the homogeneity of variance and normality of error. 
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Appendix B 

Long-term Ecological Monitoring 2004 Preliminary Reptilian 
and Amphibian Population Study 

Camie Frandsen 

Brigham Young University 

ABSTRACT

Several species of reptiles and amphibians are known to exist on the Idaho National Laboratory 

(INL) Site, but very few studies of their populations have been conducted. During the summer of 2004, 

we conducted a preliminary evaluation of methods to ascertain the presence of certain common species at 

the INL Site: sagebrush lizard (Sceloporus graciosus), short-horned lizard (Phrynosoma douglassi),
Great Basin spadefoot toad (Spea intermontana), gopher snake (Pituophis melanoleucus), and western 

rattlesnake (Crotalus viridis).

B-1. INTRODUCTION 

Assessing populations of reptiles and amphibians is an important aspect in a long-term ecological 

monitoring project, because such assessments increase our overall knowledge of the variety and 

abundance of species on our study plots. Also, many amphibian and reptile species have characteristics 

that make them sensitive to environmental indicators (DOE-ID 2003). By monitoring the distribution and 

population trends of amphibians and reptiles on the INL Site, we will be able to assess the environmental 

health and changes at the study areas. The most common species identified on the INL Site were targeted 

for study and include the sagebrush lizard, short-horned lizard, Great Basin spadefoot toad, gopher snake, 

and western rattlesnake. 

B-2. STUDY AREA 

The study area was located on the INL Site, a 2,302-km2 (889-mi2 ) sagebrush steppe ecosystem on 

the eastern Snake River Plain. The INL Site comprises the largest of the few protected reserves of this 

extensive vegetation type (ESRF 1996). The land is generally flat with a few hills, which were produced 

by lava flows covered by alluvial and loessial deposits (Guyer and Linder 1985). This high-desert terrain 

lies about 1,524 m (5,000 ft) above sea level within the rain shadow of mountain ranges immediately to 

the west. Mean annual precipitation is about 220 mm (8.5 in.), which commonly comes from spring rains. 

This water shortage—plus the cold winters and hot, dry summers—causes severe constraints on plant 

growth. Yet the INL Site is home to approximately 400 species of vascular plants. The INL Site supports 

a rich diversity of native plants, which make up 85% of the current species (Guyer and Linder 1985; 

INL 2005).

Around the Intermountain West, 98% of the intact sagebrush steppe ecosystems have been 

destroyed or significantly altered since European settlement of this country. The INL Site has been 

protected and secure facility for 50 years, however, and 94% of the site is undeveloped with little 

depreciation (Bugger and del Valle 1999). The natural vegetation of the INL Site typically consists of an 

overstory of shrubs, most commonly big sagebrush (Artemisia tridentata), and an understory of grasses 

and forbs. Perennial grasses are the most abundant understory plants and are dominant in places where 

shrubs are scarce (INL 2005).  
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B-3. METHODS 

Several population assessment methods were evaluated, including drift fences and pitfall trapping, 

presence-absence monitoring, and walkdowns at selected study areas. These areas were established as 

part of the mammal population studies by the Long-term Ecological Monitoring Project. In 2004, four 

different locations were selected for sampling: the Idaho Nuclear Technology and Engineering Center 

(INTEC), the Mass Detonation Area, and two reference areas. INTEC and the Mass Detonation Area each 

had 10 grids chosen randomly, while the two reference areas each had five grids. These two reference 

areas were used for this initial evaluation of trapping and survey methods. Each quadrant was 

100 m × 100 m (328 ft × 328 ft).  

B-3.1 Drift Fences and Pitfall Trapping 

One drift fence was placed at each reference area (not located within a mammal quadrant). The 

drift fences were made up of three 18-in.-tall by 25-ft-long metal sheets arranged in equal increments 

(thirds) around a center pitfall trap. Approximately halfway across each sheet, another pitfall trap was 

buried so that the sheeting split the bucket in half. We placed a funnel trap at the end of each drift fence. 

These funnel traps were made from wire mesh connected with rivets and caulking to prevent escape. Each 

funnel trap had an opening located on top that was secured shut with a rubber band. The traps were set so 

that the metal sheeting was halfway between the opening of the trap and the door was facing upward. The 

top of these traps was covered with a section of cardboard to shade captured animals.  

The pitfall traps consisted of 5-gal buckets that were buried with the lip flush with the ground 

surface. A hole was pounded in the bottom to drain water in case it rained. The pitfall traps were also 

covered with cardboard pieces, or a piece of PCB pipe was placed in the bucket for shelter.  

We placed the drift fences at random locations that supported their construction. These traps were 

checked every morning and afternoon. If an animal was captured, it was measured for snout-to-vent 

length, tail length, sex, and weight and then released. 

B-3.2 Presence Absence Monitoring 

At INTEC, quadrant surveying was used to analyze population densities. These were made by 

walking through a grid and counting the number of species encountered. Species that were present 

(or absent) on our areas were recorded as well as the time of day, weather, and temperature in order to 

determine whether the presence or absence of certain species was related to these factors.  

Because this was a preliminary study, a variety of methods was used in order to determine what 

would work most efficiently and accurately. Using the same grids that were mapped out for collecting 

small-mammal data as our quadrants, we walked through trap lines as we checked the traps for small 

rodents in the morning. Field team members were instructed to watch for any signs of amphibians or 

reptiles. If possible, field team members were to catch these animals so we could measure and weigh 

them. Capture time and the approximate location were recorded for each specimen. If no incident 

occurred, the time spent on the quadrant was recorded. 

B-3.3 Walkdowns 

At INTEC, we also performed two-person walkdowns throughout some of the plots at various 

times of day. Two people spaced 10 m (33 ft) apart walked up and down the quadrant as they looked for 
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activity. The quadrant survey always started in the southeast corner and then headed north and moved 

progressively north to south and south to north 

Each species we found was recorded along with the time of day and temperature. If the species was 

captured, then measurements were also recorded. If nothing was present, that would be recorded as well. 

B-4. RESULTS 

Because our study was used to determine which methods should be used to evaluate reptile and 

amphibian populations, no statistical analysis can be performed—primarily because of the lack of 

consistent data collection. The species that we were able to capture or observe in the 2004 field year were 

the sagebrush lizard, the short-horned lizard, the Great Basin spadefoot toad, and the gopher snake.  

The data are summarized in Figure B-1. The most common species observed/captured was the 

sagebrush lizard (77%), and the next most abundant was the short-horned lizard (17%). 

Percent Capture/Viewed

PHDO

17%
PIME

3%

SCGR

77%

SPIN

3%

Figure B-1. Pie graph of the most common species observed/captured (SPIN = Great Basin spadefoot 

toad, PHDO = short-horned lizard, PIME = gopher snake, and SCGR = sagebrush lizard).  

Of the methods evaluated, presence/absence and walkdowns were the most effective. At INTEC, 

mammal plots were monitored for six days. Figure B-2 shows the species observed during walkdowns. 

The walkdowns identified that the largest number of observations occurred between 8:30 and 9:00 am, 

but lizards were observed throughout the day. There did not appear to be a time when activity seemed 

particularly high.  

The pitfall trapping was less successful. It was extremely labor intensive, and, during the 

five weeks of trapping, we caught one sagebrush lizard, one spadefoot toad, a variety of insects, and some 

small mammals. 
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Reptilian Presence on INTEC Grids
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Figure B-2. Results of species observed during walkdowns (Note: SCGR1 stands for 

Sceloporus graciosus Day 1).  

B-5. DISCUSSION 

The effort during the summer of 2004 was a preliminary study to determine whether observation 

and/or trapping methods would support determination of reptile populations. It is apparent that trapping is 

not a viable method, but visual observation of the species present on the plots using various approaches 

may yield useful information. This approach will be further pursued in 2005. 

We were able to establish a list of the present reptilian and amphibian species located on our plots 

but unable to establish population densities, because the data were inconsistent. This preliminary 

experiment was a success, because we learned a lot about which methods were successful. Next year will 

be much better, because we know what we are looking for and have discovered which methods work and 

which do not. We also have a plan that will help us gather the information that we need in order to 

achieve our goal of establishing population densities in addition to presence/absence information. Next 

year, we will have a much more organized plan for monitoring reptiles and amphibians on our study 

areas. By following the outlined plan, we will have a consistent method of containing usable data.  
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Appendix C 

Gamma Field Test/Laboratory Results Comparison for 2004 

C-1. INTRODUCTION 

This appendix provides a visual comparison of gamma-ray spectroscopy measurements of 

radioactivity in soil and vegetation samples; specifically, an on-site field-portable system and analyses by 

an off-site laboratory. The intent is to establish the comparability of the field and laboratory data sets, 

allowing more extensive use of the field system at the Idaho National Laboratory (INL) Site. In 2003, a 

detailed statistical assessment was performed that basically found that the agreement of the Cs-137 pairs 

is mixed and that the K-40 had no significant difference at the 0.05 level. 

In 2004, soil and vegetation (sagebrush and grass) were collected. A brief analysis follows. In the 

2005 report, all the data will be combined for a more complete assessment. 

C-1.1 Sample Collection and Analytical Results 

The field system is composed of a portable gamma-ray spectrometer. Soil and vegetation samples 

are collected, brought to the on-site detector system (either in a vehicle at the job site or in an on-site 

laboratory), quickly analyzed by gamma-ray spectroscopy, and then returned to the sample location. The 

field system allows for a fast, accurate, and sensitive determination of gamma-ray-emitting radionuclides 

in soil. This system’s quick turnaround time and reduced cost make it attractive for environmental work, 

because it allows for a larger number of sample analyses, thereby providing more extensive 

characterization of contaminated areas. Tables C-1 and C-2 present the results of the soil analysis for 

Cs-137 and K-40, respectively. Tables C-3 and C-4 present the results of the vegetation analysis for 

Cs-137 and K-40, respectively. 

C-1.2 Data Comparison 

The data were compiled and sorted by the laboratory concentrations. The data were then graphed to 

allow a visual comparison of how well the field result reflects the laboratory results. The field data 

non-detects (NDs) were included in the graphs as zero. 

C-1.2.1 Soil 

The field versus laboratory comparison of Cs-137 concentrations in surface soils is presented in 

Figure C-1. As can be seen in Figure C-1, agreement between the field and laboratory results is fairly 

good. Assuming that the field data NDs are eliminated, the greatest difference between the field and 

laboratory measurements is 2.3 pCi/g. 

The field versus laboratory comparison of K-40 concentrations in surface soils is presented in 

Figure C-2. As can be seen in Figure C-2, although the data are both providing similar results, the 

difference is apparent. In this case, assuming that the field data NDs are eliminated, the greatest 

difference between the field and laboratory measurements is 9.9 pCi/g. 
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Table C-1. Results of soil sampling for Cs-137. 

    On-site Field Portable Results  Off-site Laboratory Results 

Area

Plot

Number 

Sample 

Number 

Soil

Depth

(in.)

Concentration

(pCi/g)

2 Sigma 

(pCi/g)

Cs-137

MDAa
Concentration

(pCi/g) Uncertainty Data Flagsb

REF 1 ECR09101 0 to 2 0.08 0.2 0.07 0.336 0.0158   

REF 2 ECR09201 0 to 2 0.5 0.05 0.01 0.403 0.0414  

REF 3 ECR09301 0 to 2 0.5 0.1 0.02 0.442 0.0421  

REF 4 ECR09401  0 to 2 0.4 0.07 0.02 0.292 0.0282  

REF 5 ECR09501 0 to 2 0.5 0.09 0.02 0.308 0.0334  

REF 6 ECR09601 0 to 2 ND ND ND 0.313 0.0273  

REF 7 ECR09701 0 to 2 ND ND ND 0.29 0.0294  

REF 8 ECR09801 0 to 2 ND ND ND 0.399 0.0452  

REF 9 ECR09901 0 to 2 ND ND ND 0.227 0.0393  

REF 10 ECR10001 0 to 2 ND ND ND 0.675 0.0367  

REF 1 ECR10101 0 to 18 0.2 0.09 0.24 0.163 0.0204  

REF 2 ECR10201 0 to 15 0.3 0.3 0.07 0.0857 0.0232  

REF 3 ECR10301 0 to 24 ND ND ND 0.126 0.0306  

REF 4 ECR10401 0 to 24 0.2 0.05 0.03 0.165 0.0296  

REF 5 ECR10501 0 to 24 0.2 0.07 0.03 0.146 0.024  

REF 6 ECR10601 0 to 24 ND ND ND 0.0527 0.0299 U 

REF 7 ECR10701 0 to 24 0.1 0.03 0.08 -0.00218 0.0225 U 

REF 8 ECR10801 0 to 24 ND ND ND 0.0188 0.0135 U 

REF 9 ECR10901 0 to 24 ND ND ND 0.0124 0.0198 U 

REF 10 ECR11001 0 to 24 ND ND ND 0.0427 0.0168 UJ 

INTEC 1 ECT09101 0 to 2 2.6 0.2 0.04 2.67 0.0647  

INTEC 2 ECT09201 0 to 2 5.9 0.3 0.03 7.94 0.116  

INTEC 3 ECT09301 0 to 2 7.8 0.2 0.02 7.79 0.288  
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    On-site Field Portable Results  Off-site Laboratory Results 

Area

Plot

Number 

Sample 

Number 

Soil

Depth

(in.)

Concentration

(pCi/g)

2 Sigma 

(pCi/g)

Cs-137

MDAa
Concentration

(pCi/g) Uncertainty Data Flagsb

INTEC 4 ECT09401 0 to 2 19.7 0.8 0.03 17.9 0.163  

INTEC 5 ECT09501 0 to 2 18.1 0.1 0.02 20.4 1.04  

INTEC 6 ECT09601 0 to 2 6 0.2 0.02 6.21 0.237  

INTEC 7 ECT09701 0 to 2 1.5 0.1 0.02 1.65 0.0596  

INTEC 8 ECT09801 0 to 2 1 0.1 0.02 1.49 0.0409  

INTEC 9 ECT09901 0 to 2 1.1 0.06 0.01 1.4 0.0599  

INTEC 10 ECT10001 0 to 2 4 0.2 0.03 5.34 0.0661  

INTEC 1 ECT10101 0 to 24 0.4 0.1 0.02 0.693 0.0458  

INTEC 2 ECT10201 0 to 24 1.1 0.1 0.03 1.06 0.0473  

INTEC 3 ECT10301 0 to 24 1.3 0.2 0.03 1.71 0.0791  

INTEC 4 ECT10401 0 to 24 1.1 0.2 0.04 0.814 0.054  

INTEC 5 ECT10501 0 to 24 1.6 0.07 0.02 2.13 0.06  

INTEC 6 ECT10601 0 to 24 1.2 0.1 0.02 1.77 0.0985  

INTEC 7 ECT10701 0 to 24 0.6 0.009 0.01 1.13 0.0509  

INTEC 8 ECT10801 0 to 24 ND ND ND 0.247 0.0345  

INTEC 9 ECT10901 0 to 24 0.006 0.02 0.03 0.345 0.0263  

INTEC 10 ECT11001 0 to 24 ND ND ND 0.476 0.0681   

a. MDA = minimum detectable activity. 

b. U = The analyte was not detected relative to the method reporting limit; that is, the result is less than the method reporting limit. 

UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analytein the sample. 
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Table C-2. Results of soil sampling for K-40. 

    On-site Field Portable Results  Off-site Laboratory Results 

Area

Plot

Number 

Sample 

Number 

Soil

Depth

(in.)

Concentration

(pCi/g)

2 Sigma 

(pCi/g)

K-40

MDAa
Concentration

(pCi/g) Uncertainty 

Data

Flags

REF 1 ECR09101 0 to 2 19.5 2.04 0.4 20.5 0.747   

REF 2 ECR09201 0 to 2 17.5 0.9 0.3 22.3 1.1   

REF 3 ECR09301 0 to 2 20.3 2.3 1.1 20.4 0.733   

REF 4 ECR09401  0 to 2 20 1.4 0.5 20.5 1.08   

REF 5 ECR09501 0 to 2 20.5 1.8 0.8 19.3 0.807   

REF 6 ECR09601 0 to 2 19.3 2.3 0.9 23.9 1   

REF 7 ECR09701 0 to 2 19.9 1.5 0.7 23.6 1.16   

REF 8 ECR09801 0 to 2 18.4 2 0.9 21.8 1.06   

REF 9 ECR09901 0 to 2 13.4 2 1.1 23.3 1.16   

REF 10 ECR10001 0 to 2 15.6 2 1.2 22.4 0.807   

REF 1 ECR10101 0 to 18 18.7 2.2 0.9 19.6 0.547   

REF 2 ECR10201 0 to 15 8.6 6.1 0.4 21.8 0.712   

REF 3 ECR10301 0 to 24 17.5 1.2 0.6 21.7 0.808   

REF 4 ECR10401 0 to 24 17.1 1.7 0.9 21.5 0.747   

REF 5 ECR10501 0 to 24 20.2 2.2 0.9 21.4 0.777   

REF 6 ECR10601 0 to 24 12.8 1.9 1.1 19.7 0.962   

REF 7 ECR10701 0 to 24 12.5 1.1 0.3 19.2 0.817   

REF 8 ECR10801 0 to 24 15.8 2.1 1.1 18.5 0.556   

REF 9 ECR10901 0 to 24 12.8 0.08 0.3 21.8 1.09   

REF 10 ECR11001 0 to 24 13.8 2 1 20.6 0.568   

INTEC 1 ECT09101 0 to 2 22.1 2.1 0.7 20.1 0.733   

INTEC 2 ECT09201 0 to 2 18.4 1.3 0.5 21 0.813   
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    On-site Field Portable Results  Off-site Laboratory Results 

Area

Plot

Number 

Sample 

Number 

Soil

Depth

(in.)

Concentration

(pCi/g)

2 Sigma 

(pCi/g)

K-40

MDAa
Concentration

(pCi/g) Uncertainty 

Data

Flags

INTEC 3 ECT09301 0 to 2 18.8 0.8 0.3 17.2 0.869   

INTEC 4 ECT09401 0 to 2 19.2 1.2 0.4 19.8 0.725   

INTEC 5 ECT09501 0 to 2 23.2 1 0.3 22.1 0.924   

INTEC 6 ECT09601 0 to 2 16.6 1.5 0.5 21.7 1.06   

INTEC 7 ECT09701 0 to 2 19.7 2.1 0.7 20.4 0.858   

INTEC 8 ECT09801 0 to 2 18.9 0.09 0.3 22.6 0.547   

INTEC 9 ECT09901 0 to 2 23.2 1 0.3 19.7 0.806   

INTEC 10 ECT10001 0 to 2 22.9 2.4 0.8 22 0.536   

INTEC 1 ECT10101 0 to 24 18.9 0.8 0.3 21.4 0.758   

INTEC 2 ECT10201 0 to 24 21.7 2.6 0.8 22.5 0.747   

INTEC 3 ECT10301 0 to 24 17.9 1.2 0.5 19.8 0.998   

INTEC 4 ECT10401 0 to 24 25 2.1 0.6 18.7 0.957   

INTEC 5 ECT10501 0 to 24 17 1.8 0.6 20.3 0.699   

INTEC 6 ECT10601 0 to 24 18.4 1 0.3 21 1.01   

INTEC 7 ECT10701 0 to 24 19.9 1.2 0.2 21 0.744   

INTEC 8 ECT10801 0 to 24 24.7 1.1 0.3 19.4 0.827   

INTEC 9 ECT10901 0 to 24 18.1 1.1 0.4 20.9 0.592   

INTEC 10 ECT11001 0 to 24 18.1 1.1 0.4 19.8 1.15   

a. MDA = minimum detectable activity.      
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Table C-3. Results of vegetation sampling for Cs-137. 

  On-site Field Portable Results  Off-site Laboratory Results 

Sample 

Number 

Vegetation

Type

Concentration

(pCi/g)

2 Sigma 

(pCi/g)

Cs-137

MDAa
 Concentration 

(pCi/g) Uncertainty 

Data

Flagsb

ECR07101 Sagebrush 0.2 0.2 0.08 -0.0292 0.0238 U 

ECR07102 Sagebrush    0.0143 0.0333 U 

ECR07201 Sagebrush ND ND ND 0.0148 0.023 U 

ECR07301 Sagebrush 0.8 0.5 0.1 0.00157 0.025 U 

ECR07401 Sagebrush ND ND ND 0.0112 0.0255 U 

ECR07501 Sagebrush 5.1 0.3 0.04 0.0801 0.0316 J 

ECR07601 Sagebrush 4.7 0.2 0.04 -0.0101 0.0194 U 

ECR07701 Sagebrush 2.5 0.2 0.03 -0.014 0.0456 U 

ECR07701 Sagebrush 4.9 0.4 0.05 -0.014 0.0456 U 

ECR07801 Sagebrush ND ND ND 0.000121 0.023 U 

ECR07901 Sagebrush ND ND ND 0.0783 0.0508 U 

ECR08001 Sagebrush 3.6 0.1 0.06 0.0362 0.0253 U 

ECR08001 Sagebrush 4.1 0.3 0.04 0.0362 0.0253 U 

ECR08201 Grass 5.9 0.3 0.03 0.194 0.109 U 

ECR08301 Grass 8.8 0.4 0.84 0.274 0.0396 UJ 

ECR08401 Grass 7.9 0.4 0.5 0.0778 0.0743 U 

ECR08501 Grass 13.8 0.5 0.8 0.00819 0.0431 U 

ECR08601 Grass 0.3 0.2 0.05 0.11 0.0463 J 

ECR08701 Grass 1.1 0.1 0.06 0.00325 0.0448 U 

ECR08801 Grass 6.4 0.5 0.08 0.161 0.0562 J 

ECR08901 Grass ND ND ND 0.0963 0.0368 UJ 

ECT07101 Sagebrush 0.7 0.2 0.1 0.0496 0.0284 U 
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  On-site Field Portable Results  Off-site Laboratory Results 

Sample 

Number 

Vegetation

Type

Concentration

(pCi/g)

2 Sigma 

(pCi/g)

Cs-137

MDAa
 Concentration 

(pCi/g) Uncertainty 

Data

Flagsb

ECT07201 Sagebrush 0.5 0.3 0.06 0.0972 0.0333 J 

ECT07301 Sagebrush 0.3 0.3 0.09 0.136 0.0417  

ECT07401 Sagebrush ND ND ND 0.412 0.0518  

ECT07501 Sagebrush 2.5 0.2 0.002 0.195 0.0506  

ECT07601 Sagebrush ND ND ND 0.266 0.0443  

ECT07801 Sagebrush 5.1 0.2 0.03 0.224 0.0472  

ECT07901 Sagebrush 3.9 0.3 0.06 0.102 0.0352 UJ 

ECT08001 Sagebrush ND ND ND 0.187 0.0538  

ECT08101 Grass 8.8 0.4 0.05 0.519 0.0738  

ECT08201 Grass 6.7 0.3 0.04 0.808 0.082  

ECT08301 Grass 9 0.5 0.06 1.22 0.0854  

ECT08401 Grass 9.5 0.5 0.07 0.95 0.0877  

ECT08501 Grass 12 0.5 0.09 3.61 0.156  

ECT08601 Grass 1.2 0.2 0.08 2.25 0.12  

ECT08701 Grass 3 0.2 0.04 1.06 0.094  

ECT08801 Grass 4.1 0.4 0.7 0.803 0.102  

ECT08901 Grass 14.5 1.2 0.2 0.255 0.0716  

ECT09001 Grass 15.5 0.8 0.06 0.348 0.0576   

a. MDA = minimum detectable activity. 

b. J = The target analyte is positively identified, but the reported numerical result (e.g., analyte concentration) is an estimated value, and the direction of bias is unknown. The flag 

indicates that a significant quantitative (as opposed to a qualitative) uncertainty exists. 

U = The analyte was not detected relative to the method reporting limit; that is, the result is less than the method reporting limit. 

UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual 

limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
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Table C-4. Results of vegetation sampling for K-40. 

  On-site Field Portable Results  Off-site Laboratory Results 

Sample 

Number 

Vegetation

Type

Concentration

(pCi/g)

2 Sigma 

(pCi/g)

K-40

MDA

 Concentration 

(pCi/g) Uncertainty 

Data

Flags

ECR07101 Sagebrush 12.5 2.2 1.3 16.5 0.972  

ECR07102 Sagebrush    17.4 1.22  

ECR07201 Sagebrush 4.6 2.2 1.1 17.9 0.913  

ECR07301 Sagebrush 14.6 3.3 2.1 19.7 1.18  

ECR07401 Sagebrush 10.5 2.4 1.5 18.1 0.939  

ECR07501 Sagebrush 31.5 2.9 0.8 17.9 1.06  

ECR07601 Sagebrush 29.8 2.5 0.8 19.3 1.02  

ECR07701 Sagebrush 17.9 1.6 0.7 56.6 1.93  

ECR07701 Sagebrush 28.7 3.1 1.1 56.6 1.93  

ECR07801 Sagebrush 23.9 4.3 1.1 22.7 1.21  

ECR07901 Sagebrush 10.3 6.2 3.1 20.6 0.911  

ECR08001 Sagebrush 11.9 3.5 1.8 23.9 1.19  

ECR08001 Sagebrush 34.5 2.9 1.1 23.9 1.19  

ECR08201 Grass 32.9 2.3 0.8 20.1 1.48  

ECR08301 Grass 21.1 5.1 2.3 13.6 1.15  

ECR08401 Grass 27.1 4.5 1.3 14.5 1.2  

ECR08501 Grass 3 4 1.1 14 1.47  

ECR08601 Grass 7.8 3.1 0.7 12.3 1.08  

ECR08701 Grass 20 2.7 0.9 13.1 1.5  

ECR08801 Grass 39.9 4.5 1.7 15.4 1.22  

ECR08901 Grass 10.1 5 2 13.9 1.25  
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  On-site Field Portable Results  Off-site Laboratory Results 

Sample 

Number 

Vegetation

Type

Concentration

(pCi/g)

2 Sigma 

(pCi/g)

K-40

MDA

 Concentration 

(pCi/g) Uncertainty 

Data

Flags

ECT07101 Sagebrush 5.2 2.9 1.9 16.5 0.972  

ECT07201 Sagebrush 12.5 1.8 1.1 18 0.642  

ECT07301 Sagebrush 9.2 2.4 1.5 19.1 0.962  

ECT07401 Sagebrush 10.5 2.4 1.5 57.4 1.06  

ECT07501 Sagebrush 17.2 1.6 0.6 18.7 1.04  

ECT07601 Sagebrush 8.8 2.9 1.9 17.7 0.95  

ECT07801 Sagebrush 35.2 1.8 0.5 19.9 1.12  

ECT07901 Sagebrush 35.5 4.3 1.3 16.1 1.2  

ECT08001 Sagebrush 24.8 3.7 1.7 19.7 1.19  

ECT08101 Grass 9.4 3.5 1.2 15.3 1.25  

ECT08201 Grass 19.9 2.5 1.1 19.4 1.29  

ECT08301 Grass 13.5 2.9 1.3 23.1 1.33  

ECT08401 Grass 15.6 3.8 1.7 19.4 1.25  

ECT08501 Grass 28.1 3.8 1.8 14.1 1.19  

ECT08601 Grass 16.5 2.9 1 13.8 1.39  

ECT08701 Grass 10.2 2.7 1 19.9 1.3  

ECT08801 Grass 14 4.1 2.1 13.8 1.57  

ECT08901 Grass 16.2 8.1 2.1 13.1 1.19  

ECT09001 Grass 14.5 4.9 1.5 18.9 0.902   
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Figure C-1. Field versus laboratory comparison of Cs-137 concentrations in surface soils. 
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Figure C-2. Field versus laboratory comparison of K-40 concentrations in surface soils. 

The field versus laboratory comparison of Cs-137 concentrations in subsurface soils is presented in 

Figure C-3. Note that the scale is smaller for this graphic than C-1, and again the agreement between the 

field and laboratory results is fairly good. Assuming that the field data NDs are eliminated, the greatest 

difference between the field and laboratory measurements is 0.6 pCi/g, which is less than the difference in 

the surface data. 

The field versus laboratory comparison of K-40 concentrations in subsurface soils is presented in 

Figure C-4. The scale on this graphic is similar to that for the K-40 surface soil. As can be seen in 

Figure C-4, both are providing a similar result, although some noise is present. In this case, assuming that 

the field data NDs are eliminated, the greatest difference between the field and laboratory measurements 

is 13.2 pCi/g. 
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C-1.2.2 Vegetation 

The field versus laboratory comparison of Cs-137 concentrations in grass is presented in 

Figure C-5. As can be seen in Figure C-5, the concentrations from the field results do not match the 

laboratory results, except for about four of the samples. Assuming that the field data NDs are eliminated, 

the greatest difference between the field and laboratory measurements is considerable higher than the 

soils at 15.2 pCi/g. 

The field versus laboratory comparison of K-40 concentrations in grass is presented in Figure C-6. 

As can be seen in Figure C-6, although the data are both providing similar results, the difference is 

apparent. In some cases this difference is considerable. Assuming that the field data NDs are eliminated, 

the greatest difference between the field and laboratory measurements is 24.5 pCi/g. 

The field versus laboratory comparison of Cs-137 concentrations in sagebrush is presented in 

Figure C-7. Note that the scale is smaller for this graphic than for the Cs-137 in the grasses in Figure C-5. 

As with the grass data, the field and laboratory data do not appear to match except in 10 out of 22 of the 

samples. Assuming that the field data NDs are eliminated, the greatest difference between the field and 

laboratory measurements is 5.0 pCi/g, which is less than the difference in the grass data. 

The field versus laboratory comparison of K-40 concentrations in sagebrush is presented in 

Figure C-8. The scale on this graphic is similar to that for the K-40 grass data, although there is not very 

good agreement. Assuming that the field data NDs are eliminated, the greatest difference between the 

field and laboratory measurements is 46.9 pCi/g, which is the largest difference between the K-40 

comparisons. 

C-1.2.3 Discussion 

There appears to be fairly good agreement between the soils measurement for Cs-137. The K-40 

soil measurements appear acceptable; however, as a natural radionuclide, K-40 is not a contaminant of 

concern. These relationships will be evaluated statistically in 2005. 

More difficult to interpret are the results of the vegetation evaluation. The sagebrush and grass 

measured by the field method appear to have significantly greater Cs-137 concentrations than those sent 

to the laboratory. Although the treatment methods for these samples are significantly different, explaining 

the difference is difficult. The laboratory dries and grinds the samples, while for the field sampling, the 

plant was chopped to fit into the sample pucks. It may be possible that the drying method is driving off 

the Cs-137 in the vegetation or that the wet weight of the vegetation is contributing to this disparity. 

These issues are undergoing further evaluation and will be discussed in the 2005 report. 



C-14

Field vs laboratory comparison of Cs-137 

concentrations in subsurface soil

-0.5

0

0.5

1

1.5

2

2.5

1 3 5 7 9 11 13 15 17 19

samples

p
C

i/
g Field

Laboratory

Figure C-3. Field versus laboratory comparison of Cs-137 concentrations in subsurface soils. 
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Figure C-4. Field versus laboratory comparison of K-40 concentrations in subsurface soils. 
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Figure C-5. Field versus laboratory comparison of Cs-137 concentrations in grass. 
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Figure C-6. Field versus laboratory comparison of K-40 concentrations in grass. 
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Figure C-7. Field versus laboratory comparison of Cs-137 concentrations in sagebrush. 
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Figure C-8. Field versus laboratory comparison of K-40 concentrations in sagebrush. 



C-16



D-1

Appendix D 

Limitations and Validation Reports 



D-2



D-3

Appendix D 

Limitations and Validations Reports 

Darwin M. Grigg letter to Robin L. VanHorn, April 5, 2005, Transmittal of Semivolatiles Limitations and 
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Susan Shinn letter to Robin L. VanHorn, January 17, 2005, Transmittal of the Limitations and Validation 
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Appendix E 

Analytical Contaminant Data 

Table E-1. Summary of inorganic analytical data for the Idaho Nuclear Technology and Engineering 

Center (INTEC), the Mass Detonation Area (MDA), the Technical Support Facility (TSF)-07, and 

Reference Areas 1 and 2. 

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

INTEC 

Antimony No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min 0.00760 0.02120 0.01290 0.09000 0.09000 

  Max 0.02000 0.05870 0.04040 0.13000 0.15000 

  Average  0.01 0.04 0.02 0.11 0.11 

Arsenic No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min 0.03480 0.21600 0.09760 4.40000 3.70000 

  Max 0.13400 0.63400 0.30300 6.80000 5.30000 

  Average  0.07 0.42 0.18 5.16 4.38 

Barium No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min 4.07000 33.90000 7.67000 165.00000 181.00000 

  Max 6.62000 59.00000 22.30000 298.00000 243.00000 

  Average  5.53 44.27 12.04 240.73 213.82 

Cadmium No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min 0.01420 0.14400 0.18500 0.40000 0.47000 

  Max 0.03640 0.56000 0.49600 0.77000 0.81000 

  Average  0.03 0.26 0.34 0.60 0.66 

Chromium No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  0.79600 2.12000 0.75200 17.30000 15.50000 

  Max  2.42000 5.75000 3.76000 25.90000 25.00000 

  Average  1.37 3.61 1.68 21.36 18.45 

Cobalt No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  0.05860 0.20800 0.08460 5.70000 6.10000 

  Max  0.33300 0.61600 0.20900 9.30000 8.10000 

  Average  0.12 0.42 0.14 7.89 6.92 



Table E-1. (continued). 

E-4

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Copper No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  3.45000 2.79000 5.99000 13.20000 14.10000 

  Max  9.47000 4.76000 15.20000 23.90000 21.10000 

  Average  4.99 3.82 8.88 19.29 17.10 

Lead No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  0.11700 0.53700 0.56300 11.50000 12.10000 

  Max  0.21600 1.57000 22.20000 15.20000 15.70000 

  Average  0.16 0.98 3.06 13.37 13.51 

Manganese No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  3.74000 31.00000 42.00000 212.00000 224.00000 

  Max  6.94000 82.10000 76.30000 562.00000 515.00000 

  Average  4.96 56.15 59.34 409.36 402.09 

Mercury No. of samples 10 11 11 11 11 

  No. of detects 5 11 11 11 11 

  Min  0.00350 0.01130 0.00860 0.01000 0.02000 

  Max  0.00620 0.02080 0.01530 0.02000 0.03000 

  Average  0.00 0.02 0.01 0.02 0.02 

Nickel No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  0.73300 1.85000 1.72000 20.90000 18.10000 

  Max  10.60000 3.83000 8.49000 32.80000 30.30000 

  Average  2.01 2.97 3.27 25.72 21.97 

Selenium No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  0.26500 0.04820 0.03800 0.18000 0.15000 

  Max  0.60700 0.59600 0.42000 0.30000 0.37000 

  Average  0.37 0.23 0.18 0.24 0.28 

Silver No. of samples 10 11 11 11 11 

  No. of detects 1 11 11 0 0 

  Min  0.00370 0.01290 0.00480 0.10000 0.10000 

  Max  0.00410 0.03570 0.02740 0.10000 0.10000 

  Average  0.00 0.02 0.02 0.10 0.10 

Strontium No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  5.49000 22.50000 15.60000 41.80000 31.40000 

  Max  8.59000 53.90000 27.10000 77.30000 56.80000 

  Average  7.36 36.68 20.55 52.98 39.95 



Table E-1. (continued). 

E-5

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Thallium No. of samples 10 11 11 11 11 

  No. of detects 10 11 1 11 11 

  Min  0.00410 0.00650 0.00400 0.08000 0.08000 

  Max  0.00850 0.01690 0.02550 0.14000 0.13000 

  Average  0.01 0.01 0.01 0.11 0.11 

Vanadium No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  0.30800 1.46000 0.56400 23.00000 18.70000 

  Max  0.66600 5.15000 2.95000 33.20000 24.90000 

  Average  0.42 3.10 1.24 26.75 21.78 

Zinc No. of samples 10 11 11 11 11 

  No. of detects 10 11 11 11 11 

  Min  39.30000 12.40000 26.30000 77.60000 83.50000 

  Max  53.20000 23.70000 47.40000 125.00000 129.00000 

  Average  46.98 17.75 33.41 102.35 95.45 

MDA 

2,4 and/or  No. of samples     11     

 2,6-Dinitrotoluene No. of detects    0   

  Min     0.17200   

  Max     0.21000   

  Average     0.19   

2,4,6-Trinitrotoluene No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    0.10000 0.08600 0.08000 0.08000 

  Max    0.13000 0.10500 0.08000 0.08000 

  Average    0.12 0.09 0.08 0.08 

2,4-Dinitrotoluene No. of samples   11   11 11 

  No. of detects   0  0 0 

  Min    0.10000  0.08000 0.08000 

  Max    0.13000  0.08000 0.08000 

  Average    0.12  0.08 0.08 

2,6-Dinitrotoluene No. of samples   11   11 11 

  No. of detects   0  0 0 

  Min    0.10000  0.08000 0.08000 

  Max    0.13000  0.08000 0.08000 

  Average    0.12  0.08 0.08 

2-Amino- No. of samples   11   11 11 

 4,6-dinitrotoluene No. of detects   0  0 0 

  Min    0.10000  0.08000 0.08000 

  Max    0.13000  0.08000 0.08000 

  Average    0.12  0.08 0.08 



Table E-1. (continued). 

E-6

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

4-Amino- No. of samples   11   11 11 

 2,6-dinitrotoluene No. of detects   0  0 0 

  Min    0.10000  0.08000 0.08000 

  Max    0.13000  0.08000 0.08000 

  Average    0.12  0.08 0.08 

Aminodinitrotoluene No. of samples     11     

  No. of detects    0   

  Min     0.17200   

  Max     0.21000   

  Average     0.19   

Antimony No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    0.02530 0.01310 0.10000 0.07000 

  Max    0.05620 0.04560 0.12000 0.11000 

  Average    0.04 0.02 0.11 0.10 

Arsenic No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    0.38000 0.13600 5.20000 4.00000 

  Max    0.58200 0.31200 6.80000 5.80000 

  Average    0.50 0.19 5.95 4.87 

Barium No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    34.70000 11.90000 193.00000 176.00000 

  Max    61.70000 28.00000 329.00000 257.00000 

  Average    48.45 17.29 263.91 216.73 

Cadmium No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    0.13900 0.23000 0.43000 0.52000 

  Max    0.39800 0.97400 0.97000 1.20000 

  Average    0.27 0.49 0.71 0.89 

Chromium No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    2.25000 0.38100 22.90000 21.10000 

  Max    6.51000 6.41000 34.60000 29.90000 

  Average    4.76 1.64 28.87 26.09 

Cobalt No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    0.23500 0.06560 6.90000 6.40000 

  Max    0.71800 0.38000 11.30000 9.80000 

  Average    0.46 0.17 9.14 8.43 



Table E-1. (continued). 

E-7

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Copper No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    3.61000 9.46000 15.90000 17.20000 

  Max    5.04000 15.30000 33.70000 29.00000 

  Average    4.66 11.81 26.06 23.90 

Her Majesty’s No. of samples   11 11 11 11 

 Explosive (HMX) No. of detects   0 0 0 0 

  Min    0.10000 0.08600 0.08000 0.08000 

  Max    0.13000 0.10500 0.08000 0.08000 

  Average    0.12 0.09 0.08 0.08 

Lead No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    0.76000 0.36200 11.90000 11.40000 

  Max    6.39000 2.64000 17.50000 18.50000 

  Average    2.18 1.33 14.78 15.58 

Manganese No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    45.80000 30.50000 249.00000 248.00000 

  Max    70.50000 96.10000 478.00000 423.00000 

  Average    58.74 63.73 360.73 339.27 

Mercury No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    0.01980 0.01360 0.02000 0.01000 

  Max    0.03700 0.01760 0.03000 0.04000 

  Average    0.03 0.02 0.02 0.02 

Nickel No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    2.26000 1.48000 25.60000 24.20000 

  Max    17.00000 5.48000 43.90000 36.40000 

  Average    5.04 2.85 35.27 31.45 

Royal Demolition No. of samples   11 11 11 11 

 Explosive (RDX) No. of detects   0 0 0 0 

  Min    0.10000 0.08600 0.08000 0.08000 

  Max    0.13000 0.10500 0.08000 0.08000 

  Average    0.12 0.09 0.08 0.08 

Selenium No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    0.23400 0.29500 0.27000 0.15000 

  Max    1.74000 2.62000 0.42000 0.34000 

  Average    0.69 0.82 0.33 0.23 



Table E-1. (continued). 

E-8

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Silver No. of samples   11 11 11 11 

  No. of detects   11 11 8 7 

  Min    0.01400 0.00620 0.10000 0.10000 

  Max    0.02530 0.03090 0.27000 0.21000 

  Average    0.02 0.02 0.17 0.14 

Strontium No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    22.00000 15.50000 42.00000 31.50000 

  Max    57.80000 25.10000 86.40000 57.40000 

  Average    37.70 20.83 69.72 41.93 

Thallium No. of samples   11 11 11 11 

  No. of detects   11 0 11 11 

  Min    0.00880 0.00430 0.09000 0.10000 

  Max    0.01840 0.01440 0.16000 0.15000 

  Average    0.01 0.01 0.13 0.13 

Vanadium No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    2.06000 0.30100 26.50000 23.90000 

  Max    6.24000 3.46000 35.70000 29.20000 

  Average    4.35 1.41 30.56 26.28 

Zinc No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    12.00000 32.30000 89.30000 86.30000 

  Max    25.10000 48.60000 175.00000 165.00000 

  Average    18.17 39.62 134.57 131.84 

Reference Area 1 

2,4 and/or  No. of samples     6     

2,6-Dinitrotoluene  No. of detects    0   

  Min     0.17800   

  Max     0.20900   

  Average     0.19   

2,4,6-Trinitrotoluene No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  0.22000 0.13000 0.08900 0.08000 0.08000 

  Max  0.26000 0.16000 0.10500 0.08000 0.08000 

  Average  0.24 0.14 0.10 0.08 0.08 

2,4-Dinitrotoluene No. of samples 5 6   6 6 

  No. of detects 0 0  0 0 

  Min  0.22000 0.13000  0.08000 0.08000 

  Max  0.26000 0.16000  0.08000 0.08000 

  Average  0.24 0.14  0.08 0.08 



Table E-1. (continued). 

E-9

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

2,6-Dinitrotoluene No. of samples 5 6   6 6 

  No. of detects 0 0  0 0 

  Min  0.22000 0.13000  0.08000 0.08000 

  Max  0.26000 0.16000  0.08000 0.08000 

  Average  0.24 0.14  0.08 0.08 

2-Amino-4, 

6-dinitrotoluene 

No. of samples 5 6   6 6 

  No. of detects 0 0  0 0 

  Min  0.22000 0.13000  0.08000 0.08000 

  Max  0.26000 0.16000  0.08000 0.08000 

  Average  0.24 0.14  0.08 0.08 

4-Amino- No. of samples 5 6   6 6 

 2,6-dinitrotoluene No. of detects 0 0  0 0 

  Min  0.22000 0.13000  0.08000 0.08000 

  Max  0.26000 0.16000  0.08000 0.08000 

  Average  0.24 0.14  0.08 0.08 

Aminodinitrotoluene No. of samples     6     

  No. of detects    0   

  Min     0.17800   

  Max     0.20900   

  Average     0.19   

Antimony No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  0.00730 0.01390 0.01120 0.13000 0.11000 

  Max  0.01580 0.02260 0.01630 0.20000 0.14000 

  Average  0.01 0.02 0.01 0.15 0.13 

Arsenic No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  0.03010 0.13600 0.08710 5.20000 3.80000 

  Max  0.27200 0.25900 0.11700 6.30000 4.90000 

  Average  0.16 0.19 0.11 5.95 4.23 

Barium No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  3.00000 26.20000 6.15000 136.00000 109.00000 

  Max  6.39000 34.60000 11.70000 165.00000 140.00000 

  Average  4.06 31.95 8.37 147.67 123.83 

Cadmium No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  0.01110 0.10200 0.09160 0.32000 0.33000 

  Max  0.02650 0.21200 0.15800 0.37000 0.41000 

  Average  0.02 0.15 0.12 0.34 0.36 



Table E-1. (continued). 

E-10

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Chromium No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  1.42000 1.56000 0.42000 17.10000 14.00000 

  Max  5.38000 2.64000 1.23000 19.20000 16.10000 

  Average  2.30 2.08 0.75 17.92 15.00 

Cobalt No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  0.06630 0.11200 0.07490 5.70000 4.90000 

  Max  0.11000 0.22600 0.09660 6.70000 5.60000 

  Average  0.08 0.15 0.08 6.05 5.18 

Copper No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  4.16000 3.24000 9.35000 16.70000 13.20000 

  Max  11.00000 8.40000 13.00000 20.10000 15.30000 

  Average  5.68 4.45 11.74 18.07 14.15 

HMX No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  0.22000 0.13000 0.08900 0.08000 0.08000 

  Max  0.26000 0.16000 0.10500 0.08000 0.08000 

  Average  0.24 0.14 0.10 0.08 0.08 

Lead No. of samples 5 7 6 6 6 

  No. of detects 5 7 6 6 6 

  Min  0.08050 0.37400 0.64300 10.70000 9.60000 

  Max  0.10200 26.20000 2.78000 12.40000 11.50000 

  Average  0.09 4.30 1.28 11.33 10.67 

Manganese No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  2.80000 26.10000 36.20000 262.00000 243.00000 

  Max  7.35000 53.20000 56.40000 313.00000 305.00000 

  Average  4.36 36.95 45.85 281.33 260.33 

Mercury No. of samples 5 6 6 6 6 

  No. of detects 4 6 6 6 6 

  Min  0.00350 0.01320 0.01020 0.01000 0.01000 

  Max  0.00410 0.01720 0.01690 0.02000 0.03000 

  Average  0.00 0.02 0.01 0.01 0.02 

Nickel No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  0.89500 1.99000 1.34000 18.00000 15.00000 

  Max  3.56000 8.64000 3.76000 20.60000 16.60000 

  Average  1.55 4.15 2.03 19.08 15.77 



Table E-1. (continued). 

E-11

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

RDX No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  0.22000 0.13000 0.08900 0.08000 0.08000 

  Max  0.26000 0.16000 0.10500 0.08000 0.08000 

  Average  0.24 0.14 0.10 0.08 0.08 

Selenium No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  0.23000 0.16200 0.10800 0.17000 0.24000 

  Max  0.29500 0.25800 0.26300 0.38000 0.35000 

  Average  0.28 0.21 0.16 0.27 0.31 

Silver No. of samples 5 6 6 6 6 

  No. of detects 0 6 6 0 0 

  Min  0.00370 0.00920 0.01040 0.10000 0.09000 

  Max  0.00390 0.07080 0.06510 0.10000 0.10000 

  Average  0.00 0.02 0.03 0.10 0.10 

Strontium No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  5.65000 21.60000 21.10000 30.50000 19.00000 

  Max  12.60000 41.40000 25.30000 42.60000 25.50000 

  Average  7.33 28.30 22.48 37.18 22.35 

Thallium No. of samples 5 6 6 6 6 

  No. of detects 5 6 0 6 6 

  Min  0.00330 0.00330 0.00390 0.09000 0.09000 

  Max  0.00480 0.00740 0.00910 0.12000 0.12000 

  Average  0.00 0.01 0.01 0.10 0.11 

Vanadium No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  0.21700 0.69500 0.34000 23.50000 18.20000 

  Max  0.47500 1.47000 0.60000 26.20000 21.00000 

  Average  0.33 1.00 0.43 24.85 19.37 

Zinc No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  50.90000 11.50000 0.01850 57.50000 50.70000 

  Max  108.00000 17.30000 28.70000 65.00000 56.30000 

  Average  70.02 13.88 18.05 60.82 53.72 

Reference Area 2 

2,4 and/or  No. of samples     5     

 2,6-Dinitrotoluene No. of detects    0   

  Min     0.18100   

  Max     0.21300   

  Average     0.19   



Table E-1. (continued). 

E-12

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

2,4,6-Trinitrotoluene No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  0.19000 0.11000 0.09000 0.08000 0.08000 

  Max  0.24000 0.15000 0.10700 0.08000 0.08000 

  Average  0.22 0.14 0.10 0.08 0.08 

2,4-Dinitrotoluene No. of samples 5 5   5 5 

  No. of detects 0 0  0 0 

  Min  0.19000 0.11000  0.08000 0.08000 

  Max  0.24000 0.15000  0.08000 0.08000 

  Average  0.22 0.14  0.08 0.08 

2,6-Dinitrotoluene No. of samples 5 5   5 5 

  No. of detects 0 0  0 0 

  Min  0.19000 0.11000  0.08000 0.08000 

  Max  0.24000 0.15000  0.08000 0.08000 

  Average  0.22 0.14  0.08 0.08 

2-Amino- No. of samples 5 5   5 5 

 4,6-dinitrotoluene No. of detects 0 0  0 0 

  Min  0.19000 0.11000  0.08000 0.08000 

  Max  0.24000 0.15000  0.08000 0.08000 

  Average  0.22 0.14  0.08 0.08 

4-Amino- No. of samples 5 5   5 5 

 2,6-dinitrotoluene No. of detects 0 0  0 0 

  Min  0.19000 0.11000  0.08000 0.08000 

  Max  0.24000 0.15000  0.08000 0.08000 

  Average  0.22 0.14  0.08 0.08 

Aminodinitrotoluene No. of samples     5     

  No. of detects    0   

  Min     0.18100   

  Max     0.21300   

  Average     0.19   

Antimony No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  0.00960 0.02000 0.01330 0.12000 0.09000 

  Max  0.03200 0.03800 0.01840 0.13000 0.11000 

  Average  0.02 0.03 0.02 0.12 0.10 

Arsenic No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  0.06030 0.15700 0.10000 5.10000 3.30000 

  Max  0.24200 0.43900 0.23600 5.60000 4.20000 

  Average  0.16 0.36 0.15 5.28 3.76 



Table E-1. (continued). 

E-13

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Barium No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  3.77000 17.10000 6.21000 237.00000 194.00000 

  Max  5.17000 39.50000 12.30000 275.00000 220.00000 

  Average  4.49 29.18 9.10 254.00 203.80 

Cadmium No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  0.02280 0.18500 0.23800 0.65000 0.82000 

  Max  0.03270 0.41900 0.48000 0.73000 1.00000 

  Average  0.03 0.28 0.37 0.70 0.90 

Chromium No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  1.57000 2.93000 1.07000 26.20000 21.30000 

  Max  3.62000 5.51000 1.86000 29.80000 24.40000 

  Average  2.57 3.99 1.44 27.42 22.86 

Cobalt No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  0.08540 0.17500 0.10200 8.70000 7.40000 

  Max  0.47100 0.49900 0.15100 9.70000 8.40000 

  Average  0.20 0.35 0.13 9.08 7.90 

Copper No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  4.91000 3.41000 10.10000 22.50000 19.30000 

  Max  8.08000 5.32000 14.90000 26.60000 23.10000 

  Average  6.10 4.60 12.16 24.64 20.90 

HMX No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  0.19000 0.11000 0.09000 0.08000 0.08000 

  Max  0.24000 0.15000 0.10700 0.08000 0.08000 

  Average  0.22 0.14 0.10 0.08 0.08 

Lead No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  0.11900 0.51400 0.58500 14.10000 14.00000 

  Max  0.21000 2.40000 0.99700 15.80000 15.90000 

  Average  0.15 1.19 0.77 14.76 14.98 

Manganese No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  4.74000 41.70000 52.50000 343.00000 383.00000 

  Max  7.43000 91.50000 81.30000 384.00000 497.00000 

  Average  5.73 64.94 68.46 362.60 440.00 



Table E-1. (continued). 

E-14

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Mercury No. of samples 5 5 5 5 5 

  No. of detects 4 5 5 5 5 

  Min  0.00380 0.01640 0.00830 0.02000 0.02000 

  Max  0.00710 0.02160 0.01510 0.04000 0.02000 

  Average  0.01 0.02 0.01 0.03 0.02 

Nickel No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  0.98800 2.80000 2.44000 32.00000 26.90000 

  Max  2.24000 4.50000 3.32000 36.10000 30.20000 

  Average  1.63 3.60 2.99 33.78 28.08 

RDX No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  0.19000 0.11000 0.09000 0.08000 0.08000 

  Max  0.24000 0.15000 0.10700 0.08000 0.08000 

  Average  0.22 0.14 0.10 0.08 0.08 

Selenium No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  0.34100 0.12200 0.13000 0.18000 0.27000 

  Max  0.37200 0.49600 0.56400 0.36000 0.42000 

  Average  0.36 0.31 0.26 0.25 0.36 

Silver No. of samples 5 5 5 5 5 

  No. of detects 1 5 5 2 0 

  Min  0.00380 0.01190 0.01060 0.10000 0.10000 

  Max  0.00390 0.02520 0.02580 0.20000 0.10000 

  Average  0.00 0.02 0.02 0.13 0.10 

Strontium No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  4.99000 13.60000 12.50000 73.40000 32.60000 

  Max  6.52000 33.90000 16.80000 114.00000 36.30000 

  Average  5.87 20.76 14.68 85.18 34.38 

Thallium No. of samples 5 5 5 5 5 

  No. of detects 5 5 0 5 5 

  Min  0.00410 0.00810 0.00510 0.11000 0.11000 

  Max  0.00920 0.02440 0.00790 0.13000 0.13000 

  Average  0.01 0.02 0.01 0.12 0.12 

Vanadium No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  0.40200 1.22000 0.75200 28.10000 20.30000 

  Max  0.78400 3.56000 1.37000 31.00000 23.70000 

  Average  0.51 2.68 0.97 29.04 22.22 



Table E-1. (continued). 

E-15

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Zinc No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  41.50000 14.40000 28.40000 122.00000 114.00000 

  Max  64.80000 19.30000 32.00000 139.00000 132.00000 

  Average  51.54 17.82 30.06 128.00 123.00 

TSF-07 (Test Area North) 

Antimony No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    0.04020 0.00770 0.12000 0.08000 

  Max    0.04960 0.01030 0.13000 0.08000 

  Average    0.04 0.01 0.13 0.08 

Arsenic No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    0.10400 0.02370 11.50000 5.10000 

  Max    0.18000 0.05490 12.10000 5.90000 

  Average    0.14 0.04 11.80 5.33 

Barium No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    16.60000 5.00000 235.00000 246.00000 

  Max    18.30000 21.80000 237.00000 252.00000 

  Average    17.45 13.40 236.00 248.50 

Cadmium No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    0.03500 0.00510 0.71000 1.10000 

  Max    0.13000 0.47000 0.72000 1.20000 

  Average    0.08 0.24 0.72 1.15 

Chromium No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    1.56000 0.09770 29.20000 31.10000 

  Max    1.73000 0.20200 29.30000 34.50000 

  Average    1.65 0.15 29.25 32.45 

Cobalt No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    0.03700 0.02260 9.80000 10.30000 

  Max    0.04740 0.06770 9.80000 10.60000 

  Average    0.04 0.05 9.80 10.40 

Copper No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    1.85000 0.31800 32.50000 32.10000 

  Max    3.17000 20.30000 32.80000 33.70000 

  Average    2.51 10.31 32.65 32.88 



Table E-1. (continued). 

E-16

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Cyanide No. of samples         2 

  No. of detects      1 

  Min       0.24900 

  Max       0.33500 

  Average       0.29 

Lead No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    0.98000 0.28200 20.00000 21.70000 

  Max    1.79000 2.31000 20.00000 22.20000 

  Average    1.39 1.30 20.00 21.98 

Manganese No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    30.50000 33.00000 518.00000 385.00000 

  Max    81.70000 101.00000 526.00000 404.00000 

  Average    56.10 67.00 522.00 390.75 

Mercury No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    0.01160 0.01180 0.04000 0.03000 

  Max    0.01350 0.01540 0.04000 0.04000 

  Average    0.01 0.01 0.04 0.03 

Nickel No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    2.00000 5.18000 36.90000 40.90000 

  Max    4.75000 5.29000 37.10000 42.40000 

  Average    3.38 5.24 37.00 41.50 

Selenium No. of samples   2 2 2 4 

  No. of detects   2 2 2 3 

  Min    0.08080 0.11500 0.12000 0.03000 

  Max    0.09310 1.24000 0.17000 0.33000 

  Average    0.09 0.68 0.15 0.25 

Silver No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    0.01500 0.00730 0.20000 0.26000 

  Max    0.01730 0.02240 0.25000 0.33000 

  Average    0.02 0.01 0.23 0.30 

Strontium No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    9.35000 15.50000 123.00000 93.10000 

  Max    17.20000 38.20000 125.00000 94.70000 

  Average    13.28 26.85 124.00 93.83 



Table E-1. (continued). 

E-17

Constituent Data 

Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Thallium No. of samples   2 2 2 4 

  No. of detects   2 0 2 4 

  Min    0.00270 0.00200 0.16000 0.15000 

  Max    0.00460 0.00370 0.17000 0.16000 

  Average    0.00 0.00 0.17 0.16 

Vanadium No. of samples   2 2 2 4 

  No. of detects   2 1 2 4 

  Min    0.52200 0.03770 37.10000 29.60000 

  Max    0.98200 0.21600 37.80000 34.20000 

  Average    0.75 0.13 37.45 31.38 

Zinc No. of samples   2 2 2 4 

  No. of detects   2 2 2 4 

  Min    12.40000 6.07000 116.00000 152.00000 

  Max    19.20000 52.70000 119.00000 159.00000 

  Average    15.80 29.39 117.50 155.25 

Table E-2. Summary of radionuclide analytical data for INTEC, the MDA, and Reference Areas 1 and 2. 

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

INTEC 

Americium-241 No. of samples 20 22 22 22 22 

  No. of detects 0 0 0 2 1 

  Min  -0.71500 -0.26100 -0.35700 -0.09200 -0.06150 

  Max  0.31200 0.38000 0.17500 0.15100 0.14400 

  Average  -0.029 0.031 -0.012 0.011 0.024 

Antimony-125 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.09930 -0.04380 -0.09300 -0.07370 -0.07200 

  Max  0.24300 0.17700 0.09300 0.08520 0.09540 

  Average  0.046 0.036 -0.013 0.014 -0.005 

Cerium-144 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -1.06000 -0.71800 -0.25000 -0.08640 -0.19300 

  Max  0.08210 0.49400 0.29600 0.09370 0.07620 

  Average  -0.227 -0.052 0.051 -0.008 -0.019 

Cesium-134 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.01270 -0.00972 -0.06190 0.03870 0.04550 

  Max  0.16300 0.07230 0.12500 0.10300 0.11700 

  Average  0.066 0.033 0.019 0.073 0.083 



Table E-2. (continued). 

E-18

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Cesium-137 No. of samples 10 11 11 11 11 

  No. of detects 6 11 7 11 11 

  Min  0.00962 0.25500 0.04960 0.24700 1.40000 

  Max  0.53800 3.61000 0.41200 2.13000 20.40000 

  Average  0.179 1.111 0.167 0.997 6.871 

Cobalt-58 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.68600 -0.20800 -0.10800 -0.03680 -0.05120 

  Max  0.31700 0.09740 0.14500 0.03930 0.08080 

  Average  -0.169 0.000 -0.002 -0.007 -0.005 

Cobalt-60 No. of samples 10 11 11 11 11 

  No. of detects 0 0 1 0 0 

  Min  -0.07410 -0.04920 -0.03760 -0.02230 -0.00441 

  Max  0.14000 0.07600 0.31400 0.01740 0.07420 

  Average  0.036 0.017 0.046 0.002 0.021 

Europium-152 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.15500 -0.22900 -0.09450 -0.16700 -0.04620 

  Max  0.27100 0.20800 0.06500 0.06590 0.10400 

  Average  0.028 -0.035 -0.008 -0.026 0.007 

Europium-154 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.23700 -0.23500 -0.11200 -0.14000 -0.05160 

  Max  0.17000 0.17100 0.06550 0.10000 0.19800 

  Average  -0.029 0.021 -0.030 -0.009 0.012 

Europium-155 No. of samples 10 11 11 11 11 

  No. of detects 0 0 1 0 0 

  Min  -0.28800 -0.15600 -0.02610 -0.03830 -0.04820 

  Max  0.08780 0.12700 0.19500 0.13500 0.20200 

  Average  -0.042 0.034 0.065 0.070 0.087 

Manganese-54 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.08370 -0.03890 -0.06350 -0.02490 -0.02500 

  Max  0.09790 0.08200 0.07550 0.03790 0.02790 

  Average  0.015 0.014 0.007 0.008 0.003 

Niobium-95 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -1.61000 -0.32700 -0.22400 -0.10900 0.01940 

  Max  19.90000 0.54400 0.55700 0.21200 0.23500 

  Average  3.079 0.171 0.197 0.058 0.116 



Table E-2. (continued). 

E-19

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Plutonium-238 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 4 

  Min  -0.01700 -0.00481 -0.00255 -0.00285 0.00571 

  Max  0.01050 0.01540 0.00331 0.02150 0.18200 

  Average  -0.001 0.002 0.000 0.007 0.047 

Plutonium-239/240 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 1 9 

  Min  -0.01000 -0.00280 -0.00131 -0.00170 0.00542 

  Max  0.00743 0.02060 0.00409 0.03170 0.05390 

  Average  0.000 0.003 0.001 0.014 0.031 

Potassium-40 No. of samples 10 11 11 11 11 

  No. of detects 7 11 11 11 11 

  Min  2.08000 10.30000 16.10000 18.70000 17.20000 

  Max  17.00000 23.10000 57.40000 22.50000 22.60000 

  Average  7.681 16.464 22.155 20.564 20.818 

Radium-226 No. of samples 10 11 11 11 11 

  No. of detects 2 3 2 11 11 

  Min  0.12600 0.12200 0.03580 1.03000 1.08000 

  Max  0.98100 0.40900 1.99000 1.39000 1.48000 

  Average  0.375 0.237 0.313 1.269 1.235 

Ruthenium-103 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -13.00000 -0.31200 -0.18300 -0.06750 -0.07950 

  Max  15.60000 0.25700 0.19400 0.06590 0.06280 

  Average  0.651 -0.059 -0.008 -0.002 -0.008 

Ruthenium-106 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.49200 -0.74500 -0.83000 -0.22900 -0.19200 

  Max  0.45800 0.60400 0.46600 0.26500 0.46500 

  Average  -0.026 -0.080 -0.164 -0.056 0.050 

Silver-108 meta-stable No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.04600 -0.08800 -0.02460 -0.01220 -0.04530 

  Max  0.07770 0.04150 0.03200 0.04030 0.03640 

  Average  -0.004 -0.020 0.001 0.007 0.000 

Silver-110 meta-stable No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 0 0 

  Min  -0.17400 -0.06610 -0.10600 -0.01130 -0.01160 

  Max  0.10800 0.36400 0.08600 0.09100 3.03000 

  Average  -0.046 0.045 0.002 0.012 0.307 



Table E-2. (continued). 

E-20

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Strontium-90 No. of samples 10 11 11 11 11 

  No. of detects 4 4 2 9 11 

  Min  0.01600 -0.00317 0.09930 0.10800 0.48900 

  Max  0.60100 0.73700 0.88300 1.09000 6.47000 

  Average  0.230 0.223 0.305 0.458 1.946 

Uranium-233/234 No. of samples 10 11 11 11 11 

  No. of detects 0 4 1 11 11 

  Min  -0.00122 0.00340 -0.01110 0.82300 0.83400 

  Max  0.04280 0.06430 0.02020 1.09000 1.11000 

  Average  0.014 0.036 0.003 0.972 0.945 

Uranium-235 No. of samples 20 22 22 22 22 

  No. of detects 0 0 0 10 11 

  Min  -0.00298 -0.00532 -0.01080 -0.00734 -0.03150 

  Max  0.30800 0.51800 0.32700 0.18500 0.27600 

  Average  0.071 0.135 0.075 0.071 0.084 

Uranium-238 No. of samples 10 11 11 11 11 

  No. of detects 0 7 0 11 11 

  Min  -0.00743 0.00152 0.00277 0.87400 0.85400 

  Max  0.02920 0.06260 0.01250 1.22000 1.17000 

  Average  0.007 0.040 0.007 1.021 1.002 

Zinc-65 No. of samples 10 11 11 11 11 

  No. of detects 0 1 0 0 1 

  Min  -0.50900 -0.32300 -0.14200 -0.23300 -0.12900 

  Max  0.14900 0.31200 0.13600 0.08790 0.15600 

  Average  -0.092 -0.062 0.008 -0.016 0.023 

Zirconium-95 No. of samples 10 11 11 11 11 

  No. of detects 0 0 0 1 0 

  Min  -0.65900 -0.21700 -0.07970 -0.06470 -0.02050 

  Max  1.72000 0.34900 0.89400 0.30100 0.11300 

  Average  0.376 0.043 0.103 0.068 0.037 

MDA 

Americium-241 No. of samples   22 22 22 22 

  No. of detects   1 2 2 0 

  Min    -0.24400 -0.13400 -0.15400 -0.03200 

  Max    0.17100 0.21900 0.05360 0.16300 

  Average    -0.004 0.022 -0.007 0.025 

Antimony-125 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.18400 -0.14800 -0.07410 -0.05650 

  Max    0.07690 0.06270 0.02000 0.05660 

  Average    -0.020 -0.022 -0.008 0.001 



Table E-2. (continued). 

E-21

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Cerium-144 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.07880 -0.17300 -0.11300 -0.08570 

  Max    0.24400 0.15400 0.14100 0.20800 

  Average    0.056 -0.002 -0.023 0.040 

Cesium-134 No. of samples   11 11 11 11 

  No. of detects   0 0 1 2 

  Min    -0.01930 -0.04470 0.04930 0.04320 

  Max    0.06970 0.05730 0.10400 0.13800 

  Average    0.026 0.009 0.066 0.087 

Cesium-137 No. of samples   11 11 11 11 

  No. of detects   5 3 10 11 

  Min    0.03320 -0.02020 0.02150 0.27400 

  Max    0.17200 0.17800 0.15200 0.88600 

  Average    0.092 0.040 0.086 0.532 

Cobalt-58 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.05390 -0.07730 -0.03710 -0.08120 

  Max    0.06980 0.00648 0.03330 0.01360 

  Average    -0.008 -0.024 -0.014 -0.025 

Cobalt-60 No. of samples   11 11 11 11 

  No. of detects   0 1 0 0 

  Min    -0.03030 -0.00635 -0.02260 -0.02160 

  Max    0.05080 0.04760 0.00074 0.03270 

  Average    0.014 0.012 -0.010 0.007 

Europium-152 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.19000 -0.08810 -0.03260 -0.05000 

  Max    0.19800 0.08990 0.05330 0.01940 

  Average    0.013 -0.003 0.007 -0.009 

Europium-154 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.06680 -0.05300 -0.07960 -0.04820 

  Max    0.10600 0.15400 0.07080 0.15600 

  Average    0.015 0.018 0.002 0.020 

Europium-155 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.03550 -0.06010 0.04460 -0.02590 

  Max    0.11600 0.09530 0.17600 0.12400 

  Average    0.030 0.017 0.083 0.051 



Table E-2. (continued). 

E-22

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Manganese-54 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.06990 -0.02610 -0.01690 -0.02800 

  Max    0.04200 0.05120 0.05730 0.06090 

  Average    -0.007 0.001 0.011 0.015 

Niobium-95 No. of samples   11 11 11 11 

  No. of detects   0 1 2 0 

  Min    -0.18300 -0.12800 -0.00145 -0.02320 

  Max    0.11100 0.34400 0.38200 0.21000 

  Average    0.010 0.083 0.164 0.106 

Plutonium-238 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.01100 -0.00829 -0.00940 -0.00644 

  Max    0.00764 0.01220 0.01130 0.01110 

  Average    0.002 0.002 0.002 0.004 

Plutonium-239/240 No. of samples   11 11 11 11 

  No. of detects   2 0 1 3 

  Min    -0.00014 -0.00685 -0.00229 -0.00177 

  Max    0.07500 0.01680 0.02400 0.03500 

  Average    0.014 -0.001 0.004 0.019 

Potassium-40 No. of samples   11 11 11 11 

  No. of detects   11 11 11 11 

  Min    5.01000 13.80000 18.50000 19.90000 

  Max    8.39000 18.40000 22.20000 24.20000 

  Average    6.586 16.227 20.455 22.182 

Radium-226 No. of samples   11 11 11 11 

  No. of detects   2 0 11 11 

  Min    0.05670 0.02110 1.09000 1.25000 

  Max    0.28500 0.24400 1.65000 1.56000 

  Average    0.138 0.128 1.341 1.389 

Ruthenium-103 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.07030 -0.22600 -0.04110 -0.01860 

  Max    0.15300 0.17000 0.05020 0.06060 

  Average    0.038 -0.052 0.007 0.023 

Ruthenium-106 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.24200 -0.41900 -0.22300 -0.25700 

  Max    0.22000 0.27100 0.12100 0.41900 

  Average    0.023 -0.018 -0.023 -0.041 



Table E-2. (continued). 

E-23

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Silver-108 meta-stable No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.02720 -0.02130 -0.01400 -0.01440 

  Max    0.07300 0.03240 0.02610 0.00863 

  Average    0.011 0.000 0.003 0.001 

Silver-110 meta-stable No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.06770 -0.05850 -0.05630 -0.01220 

  Max    0.06130 0.04500 0.00634 0.05380 

  Average    -0.004 0.001 -0.014 0.019 

Strontium-90 No. of samples   11 11 11 11 

  No. of detects   1 0 1 5 

  Min    -0.00140 -0.06480 0.04810 0.03420 

  Max    0.43700 0.12600 0.19000 0.25700 

  Average    0.116 0.027 0.136 0.154 

Uranium-233/234 No. of samples   11 11 11 11 

  No. of detects   2 2 11 11 

  Min    0.00364 -0.00297 0.91600 0.88700 

  Max    0.06180 0.05340 1.15000 1.17000 

  Average    0.039 0.020 1.051 0.971 

Uranium-235 No. of samples   22 22 22 22 

  No. of detects   1 0 9 11 

  Min    -0.01070 -0.00959 0.02510 -0.12800 

  Max    0.43200 0.38000 0.16000 0.31900 

  Average    0.107 0.103 0.084 0.088 

Uranium-238 No. of samples   11 11 11 11 

  No. of detects   7 2 11 11 

  Min    0.02100 -0.00677 0.80800 0.90600 

  Max    0.06340 0.06740 1.21000 1.16000 

  Average    0.042 0.018 1.050 1.025 

Zinc-65 No. of samples   11 11 11 11 

  No. of detects   0 0 0 0 

  Min    -0.09710 -0.17300 -0.17700 -0.07220 

  Max    0.09030 0.06550 0.12300 0.07930 

  Average    -0.024 -0.037 -0.032 0.011 

Zirconium-95 No. of samples   11 11 11 11 

  No. of detects   0 0 1 0 

  Min    -0.12500 -0.31900 -0.01480 -0.05250 

  Max    0.17300 0.08040 0.19900 0.11700 

  Average    0.005 -0.070 0.062 0.029 



Table E-2. (continued). 

E-24

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Reference Area 1 

Americium-241 No. of samples 10 12 12 12 12 

  No. of detects 0 1 0 0 0 

  Min  -0.51700 -0.29300 -0.00171 -0.13300 -0.05110 

  Max  0.02950 0.26800 0.09180 0.11800 0.12600 

  Average  -0.074 0.012 0.031 -0.010 0.020 

Antimony-125 No. of samples 5 6 6 6 6 

  No. of detects 1 0 0 0 0 

  Min  -0.16700 -0.05210 -0.11200 -0.03950 -0.01480 

  Max  0.45900 0.12900 0.16600 0.02460 0.02190 

  Average  0.135 0.025 0.025 -0.011 0.004 

Cerium-144 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.29600 -0.19200 -0.23900 -0.05100 -0.06090 

  Max  0.34500 0.14500 -0.02340 0.12700 0.22400 

  Average  0.091 -0.013 -0.090 0.030 0.063 

Cesium-134 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 1 

  Min  -0.10300 -0.01750 -0.02590 0.04780 0.05630 

  Max  0.04790 0.09460 0.05900 0.10200 0.13900 

  Average  -0.028 0.039 0.015 0.075 0.083 

Cesium-137 No. of samples 5 6 6 6 6 

  No. of detects 0 0 1 6 6 

  Min  0.03240 0.00819 -0.02920 0.08570 0.29200 

  Max  1.88000 0.27400 0.08010 0.16500 0.44200 

  Average  0.455 0.109 0.015 0.136 0.363 

Cobalt-58 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.33300 -0.18800 -0.05090 -0.05490 -0.06780 

  Max  0.66100 0.05300 0.14300 0.00276 0.02590 

  Average  -0.002 -0.048 0.027 -0.023 -0.006 

Cobalt-60 No. of samples 5 6 6 6 6 

  No. of detects 1 1 0 0 0 

  Min  -0.01210 -0.09760 -0.03440 -0.00736 -0.00781 

  Max  0.09140 0.12700 0.02860 0.01830 0.01360 

  Average  0.033 0.026 0.002 0.000 0.003 

Europium-152 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.12900 -0.18700 -0.16400 -0.07550 -0.04110 

  Max  0.08170 0.12200 0.05580 0.00882 0.00411 

  Average  -0.029 -0.022 -0.044 -0.026 -0.019 



Table E-2. (continued). 

E-25

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Europium-154 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.29700 -0.27200 -0.04350 -0.03930 -0.05280 

  Max  0.16400 0.25700 0.27500 0.07470 0.03570 

  Average  0.015 -0.026 0.042 0.020 -0.008 

Europium-155 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.01130 -0.00649 -0.05550 -0.02330 0.04230 

  Max  0.16300 0.20900 0.09200 0.14200 0.11600 

  Average  0.076 0.094 0.037 0.078 0.080 

Manganese-54 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.14500 -0.09550 -0.05020 -0.00806 -0.01470 

  Max  0.23300 0.04280 0.03180 0.08090 0.02560 

  Average  0.034 -0.012 0.006 0.029 0.003 

Niobium-95 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -1.57000 0.12500 -0.13900 -0.12100 0.04500 

  Max  4.47000 0.81800 0.17400 0.72300 0.36200 

  Average  1.338 0.468 0.001 0.310 0.155 

Plutonium-238 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.00543 -0.01520 -0.00781 0.00194 -0.00324 

  Max  -0.00135 0.00319 0.00539 0.01780 0.00153 

  Average  -0.003 -0.004 0.000 0.009 0.000 

Plutonium-239/240 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 6 

  Min  -0.00579 -0.00338 -0.00522 -0.00561 0.00917 

  Max  0.01890 0.01100 0.00518 0.03020 0.02260 

  Average  0.004 0.005 0.000 0.009 0.019 

Potassium-40 No. of samples 5 6 6 6 6 

  No. of detects 5 6 6 6 6 

  Min  3.39000 13.60000 16.50000 19.60000 19.30000 

  Max  9.61000 20.10000 19.70000 21.80000 22.30000 

  Average  7.316 15.767 17.917 21.233 20.717 

Radium-226 No. of samples 5 6 6 6 6 

  No. of detects 1 1 0 6 6 

  Min  0.13500 0.08330 0.02220 0.97000 0.96000 

  Max  0.69400 0.40000 0.18300 1.21000 1.11000 

  Average  0.346 0.224 0.102 1.072 1.017 



Table E-2. (continued). 

E-26

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Ruthenium-103 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -1.60000 -0.29600 -0.25100 -0.20500 -0.10900 

  Max  1.87000 0.64500 0.14900 0.11700 0.03940 

  Average  0.074 0.085 -0.005 -0.042 -0.006 

Ruthenium-106 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.93700 -0.75800 -0.25400 -0.25300 -0.12500 

  Max  0.62800 0.26000 0.69900 0.08090 0.10600 

  Average  -0.153 -0.147 0.182 -0.052 0.009 

Silver-108 meta-stable No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -0.01980 -0.06140 -0.04580 -0.03070 -0.02110 

  Max  0.05930 0.04260 0.04260 0.02000 0.03100 

  Average  0.016 0.006 0.011 -0.001 0.003 

Silver-110 meta-stable No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -2.89000 -0.20900 -0.05120 -0.01480 -0.00835 

  Max  0.04730 0.07760 0.05990 0.04750 0.02590 

  Average  -0.607 -0.046 0.004 0.011 0.008 

Strontium-90 No. of samples 5 6 6 6 6 

  No. of detects 1 0 2 0 0 

  Min  -0.07030 0.01850 0.02440 -0.03830 -0.04170 

  Max  0.09580 0.07160 0.36100 0.11800 0.17800 

  Average  0.033 0.043 0.151 0.056 0.064 

Uranium-233/234 No. of samples 5 6 6 6 6 

  No. of detects 0 2 2 6 6 

  Min  -0.00490 0.01350 0.01450 0.72900 0.85100 

  Max  0.03680 0.06710 0.04400 0.91500 1.16000 

  Average  0.016 0.032 0.028 0.824 0.958 

Uranium-235 No. of samples 10 12 12 12 12 

  No. of detects 0 0 0 4 7 

  Min  -0.00275 -0.00147 0.00320 0.03920 0.03080 

  Max  0.47800 0.65400 0.24900 0.18500 0.26800 

  Average  0.154 0.151 0.081 0.076 0.105 

Uranium-238 No. of samples 5 6 6 6 6 

  No. of detects 0 2 0 6 6 

  Min  -0.00563 0.00513 0.00451 0.80900 0.94500 

  Max  0.02900 0.05050 0.01790 1.31000 1.21000 

  Average  0.007 0.020 0.010 0.937 1.046 



Table E-2. (continued). 

E-27

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Zinc-65 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 1 0 

  Min  -0.15100 -0.28000 -0.08860 -0.08410 -0.15600 

  Max  0.25400 0.11700 0.10500 0.18700 0.12500 

  Average  0.013 -0.111 -0.023 0.066 -0.026 

Zirconium-95 No. of samples 5 6 6 6 6 

  No. of detects 0 0 0 0 0 

  Min  -1.18000 -0.01280 -0.10600 -0.06170 -0.06480 

  Max  2.39000 0.13300 0.12000 0.13200 0.17600 

  Average  0.189 0.040 0.004 0.034 0.063 

Reference Area 2 

Americium-241 No. of samples 10 10 10 10 10 

  No. of detects 0 0 0 0 1 

  Min  -0.07890 -0.08300 -0.01020 -0.05050 -0.16000 

  Max  0.19300 0.09000 0.15700 0.06460 0.09590 

  Average  -0.003 -0.008 0.031 0.008 0.008 

Antimony-125 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.12200 -0.06550 -0.08240 -0.04320 -0.02110 

  Max  0.19100 0.30200 0.09200 0.08470 0.08920 

  Average  0.031 0.069 -0.009 0.019 0.027 

Cerium-144 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.45400 -0.30500 -0.37700 -0.12800 -0.03990 

  Max  0.39700 0.09380 0.13600 0.17800 0.10300 

  Average  0.050 -0.079 -0.033 -0.001 -0.004 

Cesium-134 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.02150 -0.05480 -0.00428 0.07050 0.05010 

  Max  0.09010 0.01980 0.05310 0.13900 0.12900 

  Average  0.028 -0.003 0.020 0.098 0.088 

Cesium-137 No. of samples 5 5 5 5 5 

  No. of detects 0 2 0 0 5 

  Min  -0.01730 0.00325 -0.01400 -0.00218 0.22700 

  Max  0.03530 0.16100 0.07830 0.05270 0.67500 

  Average  0.015 0.077 0.018 0.025 0.381 

Cobalt-58 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.63900 -0.08880 -0.06170 -0.06950 -0.06030 

  Max  -0.03960 0.09850 0.03800 0.13600 -0.00454 

  Average  -0.303 0.004 -0.008 0.002 -0.028 



Table E-2. (continued). 

E-28

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Cobalt-60 No. of samples 5 5 5 5 5 

  No. of detects 0 1 0 0 0 

  Min  0.01760 -0.02710 -0.03860 -0.00538 -0.02100 

  Max  0.15900 0.96600 0.03630 0.08040 0.04030 

  Average  0.071 0.201 0.010 0.018 -0.003 

Europium-152 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.08730 -0.07720 -0.10200 -0.05430 -0.01410 

  Max  0.08420 0.04530 0.12300 -0.01710 0.04000 

  Average  -0.023 -0.018 -0.011 -0.038 0.013 

Europium-154 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.14200 -0.00343 -0.15100 -0.10200 -0.00262 

  Max  0.15900 0.19200 0.02880 0.05310 0.08070 

  Average  0.006 0.091 -0.059 -0.002 0.020 

Europium-155 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.05120 -0.05740 -0.00059 0.04370 0.02110 

  Max  0.16600 0.16700 0.22600 0.23000 0.07240 

  Average  0.062 0.062 0.070 0.105 0.041 

Manganese-54 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 1 0 

  Min  -0.19400 -0.01040 -0.03800 0.01230 0.00082 

  Max  0.51300 0.15100 0.00288 0.07260 0.08070 

  Average  0.058 0.041 -0.016 0.030 0.025 

Niobium-95 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -1.57000 -0.22100 0.05820 0.06730 0.01790 

  Max  4.32000 0.66300 1.01000 0.57900 0.42700 

  Average  1.093 0.353 0.314 0.264 0.127 

Plutonium-238 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.01220 -0.00342 -0.00556 -0.00509 -0.00286 

  Max  0.00143 0.00988 0.01530 0.01000 0.00424 

  Average  -0.004 0.004 0.002 0.003 0.001 

Plutonium-239/240 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 3 

  Min  -0.00947 0.00130 0.00269 0.00000 0.01270 

  Max  0.00586 0.00986 0.01480 0.00944 0.03790 

  Average  0.001 0.006 0.007 0.004 0.023 



Table E-2. (continued). 

E-29

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Potassium-40 No. of samples 5 5 5 5 5 

  No. of detects 5 5 5 5 5 

  Min  4.59000 12.30000 19.30000 18.50000 21.80000 

  Max  10.30000 19.50000 56.60000 21.80000 23.90000 

  Average  7.880 14.840 28.620 19.960 23.000 

Radium-226 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 5 5 

  Min  0.10100 0.17800 0.00537 1.15000 1.11000 

  Max  0.39100 0.33000 0.30900 1.41000 1.36000 

  Average  0.224 0.238 0.125 1.258 1.270 

Ruthenium-103 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -1.07000 -0.20900 -0.12000 -0.24300 -0.05810 

  Max  4.02000 0.43400 0.11000 0.03370 0.13000 

  Average  0.513 0.132 0.016 -0.092 0.026 

Ruthenium-106 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.94700 -0.66600 -0.40900 -0.12400 -0.28100 

  Max  0.02880 0.49100 0.03190 0.16900 0.31800 

  Average  -0.376 0.035 -0.158 -0.025 -0.071 

Silver-108 meta-stable No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.03630 -0.10000 -0.04570 -0.01300 -0.01810 

  Max  0.02460 0.06150 0.00861 0.03260 0.00591 

  Average  -0.014 -0.004 -0.011 0.011 -0.004 

Silver-110 meta-stable No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 1 

  Min  -0.04670 -0.07320 -0.04150 -0.03050 -0.05040 

  Max  0.03380 0.05380 0.06580 0.04700 0.05480 

  Average  -0.017 -0.026 0.004 0.002 -0.007 

Strontium-90 No. of samples 5 5 5 5 5 

  No. of detects 0 0 1 0 1 

  Min  -0.05240 -0.01830 0.09560 -0.03020 -0.00016 

  Max  0.08210 0.10900 0.26600 0.12000 0.42000 

  Average  0.019 0.033 0.171 0.053 0.137 

Uranium-233/234 No. of samples 5 5 5 5 5 

  No. of detects 0 3 2 5 5 

  Min  -0.00533 0.02420 0.01150 0.81400 0.87600 

  Max  0.01890 0.08900 0.02670 1.02000 1.06000 

  Average  0.007 0.050 0.018 0.937 0.928 



Table E-2. (continued). 

E-30

Field Media 

Constituent Data 
Deer

Mouse Grass Sagebrush 

Subsurface 

Soil 

Surface

Soil 

Uranium-235 No. of samples 10 10 10 10 10 

  No. of detects 0 1 2 5 5 

  Min  -0.00280 -0.00283 0.00135 0.04660 0.01870 

  Max  1.17000 0.33000 0.28400 0.22100 0.10400 

  Average  0.165 0.118 0.091 0.088 0.061 

Uranium-238 No. of samples 5 5 5 5 5 

  No. of detects 0 4 1 5 5 

  Min  -0.00416 0.01730 0.00549 0.86700 0.88200 

  Max  0.02840 0.10600 0.02200 1.17000 1.08000 

  Average  0.010 0.042 0.013 0.983 0.993 

Zinc-65 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -0.22200 -0.17700 -0.04770 -0.00162 -0.03300 

  Max  0.11600 0.03880 0.11100 0.05570 0.15300 

  Average  -0.119 -0.070 0.040 0.027 0.034 

Zirconium-95 No. of samples 5 5 5 5 5 

  No. of detects 0 0 0 0 0 

  Min  -1.12000 -0.32100 -0.27800 -0.02670 -0.00549 

  Max  0.09430 0.14100 0.24900 0.14500 0.22900 

  Average  -0.457 -0.052 -0.015 0.055 0.122 
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Table E-3. TSF-07 analytical data. 

Field Media 

Constituent Data Cattail

Deer

Mouse Grass Sagebrush Sediment 

Subsurface 

Soil 

Surface

Soil Water 

TSF-07

Americium-241 Count of detect 10 2 4 4 10 4 8 10 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.05490 0.00630 -0.01100 0.00624 -0.12500 -0.03540 -0.07680 -32.40000 

  Max of Concentration2 0.02130 0.12300 0.13300 0.02780 0.15100 0.03410 0.07180 2.93000 

  Average of Concentration2 -0.006 0.065 0.045 0.016 -0.010 0.010 0.009 -6.562 

Antimony-125 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.00608 0.20100 0.03780 -0.04740 -0.22500 -0.01860 -0.02390 -6.85000 

  Max of Concentration2 0.03250 0.20100 0.10100 0.00337 0.06250 -0.00751 0.00944 26.90000 

  Average of Concentration2 0.013 0.201 0.069 -0.022 -0.012 -0.013 -0.003 0.740 

Cerium-144 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.07230 0.18300 -0.13600 -0.03350 -0.13200 -0.05740 -0.09580 -34.20000 

  Max of Concentration2 0.07360 0.18300 0.12500 -0.00596 0.07590 -0.02940 0.02250 26.20000 

  Average of Concentration2 0.001 0.183 -0.006 -0.020 -0.026 -0.043 -0.013 -1.916 

Cesium-134 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 1 0 0 0 

  Min of Concentration2 -0.00243 0.12300 0.00643 -0.00286 0.03010 0.06440 0.05860 -0.88100 

  Max of Concentration2 0.00575 0.12300 0.03000 0.00657 0.11300 0.07000 0.06730 1.27000 

  Average of Concentration2 0.002 0.123 0.018 0.002 0.078 0.067 0.063 0.282 

Cesium-137 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 5 2 4 0 

  Min of Concentration2 -0.00252 2.35000 -0.00106 0.00532 2.18000 0.17300 0.69900 -0.31100 

  Max of Concentration2 0.00675 2.35000 0.01840 0.05920 54.90000 0.45100 0.78000 10.70000 

  Average of Concentration2 0.004 2.350 0.009 0.032 24.810 0.312 0.735 2.883 



Table E-3. (continued). 
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Field Media 

Constituent Data Cattail

Deer

Mouse Grass Sagebrush Sediment 

Subsurface 

Soil 

Surface

Soil Water

Cobalt-58 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.01240 -0.05630 -0.02160 0.00419 -0.07670 0.00176 -0.02680 -1.17000 

  Max of Concentration2 0.01170 -0.05630 0.01510 0.00788 0.00304 0.02860 0.00105 8.94000 

  Average of Concentration2 -0.001 -0.056 -0.003 0.006 -0.028 0.015 -0.008 3.230 

Cobalt-60 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 5 2 4 0 

  Min of Concentration2 -0.00738 0.05460 -0.03780 0.01820 0.13900 0.07430 0.05730 2.02000 

  Max of Concentration2 0.04330 0.05460 -0.00464 0.01880 3.29000 0.16800 0.13600 2.96000 

  Average of Concentration2 0.010 0.055 -0.021 0.019 1.042 0.121 0.096 2.418 

Europium-152 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.02160 0.08580 -0.03370 -0.02030 -0.08180 -0.02080 -0.05410 -8.01000 

  Max of Concentration2 -0.00487 0.08580 -0.00158 -0.01700 0.00104 -0.00461 -0.02230 17.10000 

  Average of Concentration2 -0.012 0.086 -0.018 -0.019 -0.038 -0.013 -0.035 6.234 

Europium-154 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.02580 0.25600 -0.09600 0.03360 -0.02500 -0.02460 -0.01710 -8.59000 

  Max of Concentration2 0.06160 0.25600 0.01560 0.15100 0.06000 -0.00432 0.00991 20.20000 

  Average of Concentration2 0.009 0.256 -0.040 0.092 0.007 -0.014 -0.003 1.840 

Europium-155 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.02100 0.16000 -0.00811 0.01020 0.05650 0.04830 0.07040 1.50000 

  Max of Concentration2 0.02630 0.16000 -0.00088 0.01580 0.13800 0.07260 0.09350 15.60000 

  Average of Concentration2 0.004 0.160 -0.004 0.013 0.097 0.060 0.078 8.910 



Table E-3. (continued). 
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Field Media 

Constituent Data Cattail

Deer

Mouse Grass Sagebrush Sediment 

Subsurface 

Soil 

Surface

Soil Water

Manganese-54 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.00573 0.12700 -0.03980 0.00064 -0.02500 0.01100 0.01120 -1.87000 

  Max of Concentration2 0.01990 0.12700 -0.02700 0.00260 0.00546 0.01510 0.01960 5.96000 

  Average of Concentration2 0.005 0.127 -0.033 0.002 -0.004 0.013 0.015 1.976 

Niobium-95 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.02510 -1.80000 0.05240 -0.01930 -0.06450 0.06840 0.01160 -9.38000 

  Max of Concentration2 0.04480 -1.80000 0.05730 -0.01330 0.09640 0.10600 0.08910 1.76000 

  Average of Concentration2 0.009 -1.800 0.055 -0.016 0.044 0.087 0.066 -2.111 

Plutonium-238 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.00329 -0.00657 -0.00157 -0.00745 0.00178 -0.00181 -0.00158 -0.00230 

  Max of Concentration2 0.00372 -0.00657 0.00484 0.00232 0.01830 0.01000 0.01780 0.00733 

  Average of Concentration2 0.000 -0.007 0.002 -0.003 0.007 0.004 0.009 0.002 

Plutonium-239/240 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 1 0 0 2 0 0 0 

  Min of Concentration2 -0.00211 0.02450 -0.00005 -0.00137 0.00519 0.01340 0.00167 -0.00227 

  Max of Concentration2 0.01950 0.02450 0.00151 0.00467 0.29400 0.02260 0.01750 0.01520 

  Average of Concentration2 0.003 0.025 0.001 0.002 0.086 0.018 0.012 0.005 

Potassium-40 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 5 1 2 2 5 2 4 1 

  Min of Concentration2 4.88000 7.14000 4.10000 6.87000 15.30000 18.60000 22.30000 0.08800 

  Max of Concentration2 8.49000 7.14000 5.07000 7.17000 21.90000 19.40000 23.70000 95.40000 

  Average of Concentration2 6.112 7.140 4.585 7.020 18.840 19.000 22.875 60.998 



Table E-3. (continued). 
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Field Media 

Constituent Data Cattail

Deer

Mouse Grass Sagebrush Sediment 

Subsurface 

Soil 

Surface

Soil Water

Radium-226 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 2 0 2 0 5 2 4 0 

  Min of Concentration2 0.00686 0.34500 0.09010 0.04100 0.84900 1.32000 1.45000 2.28000 

  Max of Concentration2 0.08520 0.34500 0.14500 0.06830 1.49000 1.51000 1.57000 19.60000 

  Average of Concentration2 0.041 0.345 0.118 0.055 1.260 1.415 1.495 12.128 

Ruthenium-103 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.00279 -0.19300 -0.01870 0.00759 -0.05940 -0.02230 -0.02700 -11.90000 

  Max of Concentration2 0.02690 -0.19300 0.04830 0.01550 0.02940 -0.01690 0.02730 5.53000 

  Average of Concentration2 0.008 -0.193 0.015 0.012 -0.015 -0.020 0.003 -0.920 

Ruthenium-106 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.08910 1.79000 -0.05190 -0.01530 -0.38300 -0.04800 -0.02290 -7.70000 

  Max of Concentration2 0.00655 1.79000 -0.03330 0.00143 0.34100 0.06430 0.04550 37.80000 

  Average of Concentration2 -0.056 1.790 -0.043 -0.007 -0.002 0.008 0.021 22.220 

Silver-108 meta-stable Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.00779 0.09570 -0.02600 -0.01740 -0.06020 -0.01430 -0.00554 -2.58000 

  Max of Concentration2 0.00113 0.09570 -0.01050 0.00041 0.01520 -0.00488 0.00667 11.20000 

  Average of Concentration2 -0.002 0.096 -0.018 -0.008 -0.017 -0.010 0.000 1.481 

Silver-110 meta-stable Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.01670 -3.00000 -0.00854 -0.02980 0.01980 0.00527 -0.00501 -2.61000 

  Max of Concentration2 0.00980 -3.00000 0.00641 -0.01450 0.38500 0.00756 0.06870 8.46000 

  Average of Concentration2 -0.007 -3.000 -0.001 -0.022 0.124 0.006 0.023 1.696 



Table E-3. (continued). 
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Field Media 

Constituent Data Cattail

Deer

Mouse Grass Sagebrush Sediment 

Subsurface 

Soil 

Surface

Soil Water

Strontium-90 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 1 0 1 0 4 0 1 0 

  Min of Concentration2 0.01330 -0.08700 0.06070 0.10700 0.17600 0.00305 0.07660 -0.03440 

  Max of Concentration2 0.14300 -0.08700 0.20000 0.14200 1.22000 0.02480 0.24800 0.14800 

  Average of Concentration2 0.067 -0.087 0.130 0.125 0.573 0.014 0.135 0.083 

Uranium-233/234 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 5 2 4 5 

  Min of Concentration2 0.00518 0.02360 0.00022 0.00463 1.06000 1.16000 0.93300 0.34800 

  Max of Concentration2 0.04700 0.02360 0.00539 0.02190 2.52000 1.23000 1.05000 1.84000 

  Average of Concentration2 0.017 0.024 0.003 0.013 1.444 1.195 0.977 1.250 

Uranium-235 Count of detect 10 2 4 4 10 4 8 10 

  Sum of detect 0 0 0 0 6 2 4 3 

  Min of Concentration2 0.00159 0.00345 -0.00543 0.00000 0.00714 0.01600 0.05230 -11.40000 

  Max of Concentration2 0.13600 0.60400 0.14300 0.06490 0.30800 0.09870 0.15000 53.40000 

  Average of Concentration2 0.049 0.304 0.066 0.033 0.098 0.061 0.083 8.697 

Uranium-238 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 1 0 0 0 5 2 4 5 

  Min of Concentration2 0.00000 0.02160 0.00695 0.00348 1.16000 1.21000 0.92700 0.24000 

  Max of Concentration2 0.07050 0.02160 0.00709 0.00926 1.66000 1.22000 1.13000 0.97700 

  Average of Concentration2 0.019 0.022 0.007 0.006 1.294 1.215 1.026 0.649 

Zinc-65 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.07690 -0.69700 -0.06770 0.01680 -0.05810 -0.00879 -0.01930 -10.00000 

  Max of Concentration2 0.02740 -0.69700 -0.02250 0.03700 -0.00103 0.02750 0.03600 11.10000 

  Average of Concentration2 -0.027 -0.697 -0.045 0.027 -0.033 0.009 0.012 0.994 



Table E-3. (continued). 

E
-3

6

Field Media 

Constituent Data Cattail

Deer

Mouse Grass Sagebrush Sediment 

Subsurface 

Soil 

Surface

Soil Water

Zirconium-95 Count of detect 5 1 2 2 5 2 4 5 

  Sum of detect 0 0 0 0 0 0 0 0 

  Min of Concentration2 -0.03190 -0.28200 -0.03250 0.01200 -0.01990 0.00495 0.01620 -6.96000 

  Max of Concentration2 0.01520 -0.28200 0.00095 0.04200 0.06360 0.02410 0.08250 5.07000 

  Average of Concentration2 -0.003 -0.282 -0.016 0.027 0.029 0.015 0.042 1.090 
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